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INTRODUCTION. 

The  Director  of  this  Station  is  not  without  a  deep  sense  that  his 
work  is,  in  a  great  degree,  a  peculiar  one,  owing  to  the  latitudinal 
and  climatic  characteristics  of  Florida.  Other  stations  have  helps 
from  correspondent  and  analagous  surroundings  that  afford  mutual 
advantages  in  station  work.  But  the  Florida  Station,  located  on  a 
peninsula  between  ocean  and  sea,  alone,  must  largely  work  out  its  own 
materials.  Already  various  letters  of  earnest  solicitude  have  come  in, , 
asking  of  us  not  to  fail  making  the  most  of  our  "peculiar  position,** 
Hence  the  consciousness  of  responsibility  is  all  the  greater. 

If,  as  is  evident,  this  Station  is  expected  to  determine  the  possibili- 
ties of  the  culture,  in  Florida,  of  tropical  plants,  and  test  the  accli- 
mation of  species  of  opposite  climates,  as  also  the  careful  examination 
of  the  Florida  soils  and  products,  which  in  various  respects  are  pecu- 
liar, then  surely  the  work  here  is  an  important  one. 

Since  the  station  work  contemplates  alike  the  conditions  of  success 
and  the  causes  oi  failure  in  the  culture  of  plants  and  rearing  of  animals, 
the  analyses  of  soils,  researches  in  vegetable  and  animal  physiology, 
as  also  the  study  of  the  most  approved  methods  of  husbandry  and 
appliances,  as  also  the  availments  of  the  applied  sciences,  in  what 
these  mean  in  handling  the  soil  and  its  products,  then  most  evidently 
this  station  work  is  a  great  one.  But  we  are  fully  resolved  to  do  our 
part  to  prove  the  wisdom  of  those  far  seeing  men  in  Congress  who  se- 
cured the  means  to  effect  this  great  national  enterprise.  The  Ameri- 
can people  roust  ever  be  known  as  in  the  front  rank  in  those  great 
national  movements  that  promote  the  highest  civilization  and  chief 
good  of  humanity. 

The  introduction  of  articles  in  these  bulletins  will  not  be  in  sys- 
tematic order;  this  the  very  nature  of  the  work  must  preclude;  but  in 
handling  the  materials  every  availment  of  science  and  the  improved 
arts  will  be  placed  in  contribution.  While  kindliness  in  criticisms  is 
hoped  for,  and  a  lack  of  assurance  is  acknowledged  at  the  outset,  our 
resolutions  are  strong  for  winning  a  grand  success. 
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AGRICULTURAL    SECTION. 

GRASSES. 

Bmyard  Taylor  once  stated  that  the  lawn  is  the  chief  part  of  a 
home.  Whether  this  be  so  or  not,  it  is  certain  that  the  pastoral  life 
was  the  most  primitive,  and  it  would  be  a  most  interesting  study  to 
know  how  surely  all  animate  beings  are  dependent  upon  the  vegetable 
world.  Grasses,  though  most  humble,  are  yet  most  important  of  all 
vegetables. 

TIMOTHY.    (Phlewn  Pratettse,) 

The  chief  object  of  experimentation  with  timothy  in  this  Station  is 
to  ascertain  the  conditions  of  its  successful  culture  in  the  South. 

All  know  the  importance  of  timothy  among  the  grazing  and  forage 
producing  grasses  in  the  North,  and  its  facility  of  cultivation.  But 
it  is  otherwise  here.  Timothy  is  not  «|en  in  meadows  here.  One 
coming  South  from  Ohio  fails  not  to  see  how  constantly  the  appear- 
ance of  the  country  changes  as  he  proceeds  southward.  Timothy 
clover  and  bluegrass  are  seen  ail  along  through  Kentucky  and  some 
way  on  in  Tennessee,  but  thenceforward  meadows  occur  only  in  nar- 
row stripe  along  streams.  Georgia,  even  in  the  northern  part,  pre 
sents  no  extensive  pasture  fields.  When  Florida  is  reached  no  pas- 
tare  fields  except  fallows  or  wastes  are  to  be  observed.  One  going 
along  feels  strange,  and  begins  to  ask  instinctively  why  is  this  strange- 
ness of  appearance?  The  solution  is  easy — timothy  grows  not  here. 
Bat  why  not?  Well,  this  is  one  of  the  questions  whose  solution  is 
sought  in  the  work  of  this  Station. 

Is  the  climate  too  hot  for  timothy?  No,  this  is  not  a  sufiicient  rea- 
son, since  just  as  great  a  heat  in  summer  occurs  in  Ohio,  where  timo- 
thy prospers.  Is  the  season  too  long?  This  doubtless  is  one  reason, 
bat  the  timothy  often  dies  here  before  the  summer  is  half  over.  Is  it 
owing  to  drouth?  Perhaps  in  part,  but  drouths  are  exceptional 
largely.  Is  it  because  the  lands  are  too  sandy?  Perhaps  in  part,  but 
we  have  clay  lands  in  Florida,  and  many  that  are  loamy.  Is  it  be- 
cause we  do  not  yet  know  the  conditions  in  culture  necessary  in  Flor- 
ida for  saccessful  growing  of  timothy?  This  may'  be  the  chief  fact, 
and  fiuthful  endeavor,  with  perseverance  in  trials,  may  secure  a  suc- 
and  these  Southern  lands  may  yet  become  thronged  with  herds 
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of  all  sorts  in  the  fields,  even  as  now  in  the  forests,  but  with  better 
breeds. 

Here  in  the  extreme  South  of  our  land,  and  in  this  Station,  is  per- 
haps the  best  place  to  work  out  this  problem,  and  we  will  endeavor 
to  do  justice  to  the  matter. 

On  October  27,  1887,  a  plat  of  ground  on  the  College  campus  was 
sown  with  timothy  seed  brought  from  Michigan.  It  was  sown  in 
drills,  eastward  and  westward,  on  exhausted  sandy  soil.  The  object 
of  the  drills  was  for  easy  weeding.  It  came  up  well  in  ten  days, 
though  there  had  been  but  little  rain.  In  four  weeks  the  drills  looked 
beautiful  and  of  a  delicate  grass-green  color.  In  six  weeks  the  growth 
had  not  proved  satisfactory,  there  having  been  a  dry  spell.  Then  a 
portion  was  fertilized  with  the  Sopchoppy  phosphates,  and  another 
with  the  Armour  fertilizer  (blood  and  bone),  while  still  another  was 
treated  with  air-slacked  lime,  properly  applied.  In  the  first  two  cases 
the  improvement  was  very  marked.  The  timothy  presented  a  luxu- 
riant appearance  of  deep  green  color.  That  treated  with  the  lime 
was  also  benefited,  but  in  less  degree.  The  portion  of  the  plat  not 
fertilized  has  its  grass  much  less  advanced,  and,  as  appears,  the  stand 
is  less  good.  The  blades  are  'slender,  pale  and  yellowish  in  appear- 
ance. 

About  three  weeks  ago  the  fertilized  grass  was  cropped  oft*  when 
about  six  inches  high.  It  stooled  somewhat,  and  now,  April  6,  the 
drills  fertilized  by  the  Sopchoppy  and  Armour  fertilizers  look  rank 
and  thrifty.  The  drills  with  the  lime  treatment  are  fair  in  appear- 
ance, while  those  left  to  the  resources  of  nature  simply  are  unpromis- 
ing in  looks.     Still  these  present  no  appearance  of  decay. 

Future  bulletins  will  afford  records  of  the  continued  experiments 
with  timothy,  and  these  with  additional  tests. 

It  should  be  remarked  that  the  timothy  plat  was  left  to  the  mercy 
of  the  season,  on  a  rather  dry  soil,  while  there  was  lack  of  rain  for 
several  weeks,  during  which  the  growth  was  only  arrested,  but  no  de- 
cay followed. 

KENTUCKY  BLUEGRA8S.     (Poa  Oompvessa,) 

A  plat  of  ground  on  the  College  campus,  which  had  been  put  to 
use  of  the  Experiment  Station,  was  sown  with  Kentucky  bluegrass,  in 
drills.  The  seed  was  from  Michigan,  and  the  question  of  naturaliza- 
tion from  so  distant  a  Northern  locality  is  thus  tested  as  well.  The 
ground  is  the  same  as  that  sown  to  timothy,  just  treated  of,  and  the 
same  treatment  was  given  as  in  that.  In  this  the  appearance  of  the 
growing  grass  is  obscured  by  the  result  of  an  accident,  of  impurity  of 
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Timothy  and  redtop  seed  were  in  the  mixture.  Still  we  have 
here  a  test  of  the  mixed  grasses^  and  so  in  this  have  somewhat  of  com- 
pensation for  the  mischief  of  the  fouling  of  the  seed.  These  grasses 
appear  fine  in  the  fertilized  drills,  just  as  in  the  case  of  timothy  alone; 
but  in  the  unfertilized  drills  the  grasses  are  dwarfed. 

The  seed  was  sown  at  the  same  time  as  the  other  (timothy),  and  so 
had  the  same  experience  as  to  rain  and  weather.  The  timothy  here 
mingled  among  the  bluegrass  is  more  luxuriant  than  the  latter,  and 
has  put  forward  a  greater  development  of  both  root  and  stalk. 

The  matter  of  interest  in  experimenting  with  bluegrass  in  Florida 
is  to  prove  concerning  its  perennial  character.  Even  in  the  North  it 
oomes  up  delicately  from  the  seed,  and  the  stalk  dies  down  early  in 
the  season.  Our  test  thereof  thus  is  not  completed,  this  being  the 
first  year  of  its  growth.  But  so  far  it  certaiuly  looks  well.  It  has 
the  same  deep  green  color  and  slenderness  of  blades  here  as  in  the 
North,  and  thus  its  characteristics  are  maintained. 

TEXAS  BLUEGRASS.     (^Poa  ArctchfiiferaJ) 

• 

The  experiment  work  of  this  Station  has  not  been  confined  to  the 
College  grounds.  Eligible  neighboring  localities  are  being  utilized, 
great  as  are  our  home  advantages.  One  instance  of  this  extra  work 
is  here  reported  in  a  brief  given  by  Mr.  J.  C.  McFarlane,  whose  place 
lies  close  to  the  College  grounds,  and  who  was  in  charge  of  this  grass 
experiment.     His  report  is  here  given: 

"I  procured  the  sets  of  the  Texas  bluegrass  from  W.  P.  Horn,  of 
McClenny,  Fla.,  and  planted  them  in  rows  eighteen  inches  apart,  and 
settings  eight  to  twelve  inches  distant.  In  one  year  the  whole  plat 
was  densely  covered.  The  planting  was  done  in  the  latter  part  of 
November,  and  in  the  last  of  the  following  March  I  cut  the  first  seed 
that  ripened.  After  saving  the  seed  I  let  the  grass  take  its  chances 
with  the  native  grasses.  The  crabgrass  prevailed  and  covered  the 
bluegrass.  In  the  last  of  June  I  cut  the  grass  for  hay.  The  blue- 
grass  was  thick  in  the  bottom,  and  together  the  product  was  one  and 
a  half  tons  to  the  acre.  The  crabgrass  again  prevailed  and  I  cut  a 
second  crop  of  one  ton  to  the  acre.  As  soon  as  the  cool  weather 
came  on  the  bluegrass  again  stood  well  and  afforded  a  good  lot  of 
seed.  I  pastured  it  severely  then,  and  the  horses,  in  particular, 
seemed  to  be  excessively  fond  of  it.  They  appeared  disposed  to  take 
it  up  by  the  roots.  But  on  resting  again  it  recovered,  and  now 
(March  80)  looks  well  again,  and  will  soon  produce  a  crop  of  seed. 

"The  ground  is  not  shaded,  is  newly  cleared,  lies  level,  and  was  re- 
covered from  pine  and  oak  woods.    It  is  very  sandy.    The  soil  had  a 
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light  dressing  with  stable  manure  the  year  before  putting  in  the  grass, 
when  cabbages  had  been  raised  upon  it  Otherwise  no  fertilizer  was 
employed.  I  am  certain  that  the  Texas  bluegrass  will  do  well  in 
Florida  in  any  reasonably  good  soil,  and  will  afford  our  best  winter 
pasturage." 

The  following  is  from  J.  N.  Whitner,  Professor  of  Agriculture  and 
Superintendent  of  the  College  farm,  and  speaks  in  still  stronger  terms 
for  this  Texas  grass: 

Florida  Agricultural  Ck)LLEGE  Farm,  ) 

March  29,  18«8.      j' 

TEXAS  BLUEGRASS.     (Poa  Arichntfera.) 

The  widespread  interest  which  this  grass  has  awakened  among  far- 
mers and  stockmen,  the  favorable  reports  from  those  in  this  State 
who  have  to  some  extent  been  experimenting  with  it,  and  the  proba- 
bility of  its  coming  into  general  use  for  winter  pastures,  make  it  de- 
sirable to  learn  something  of  its  early  history,  name,  etc. 

Id  the  report  of  the  Botanist  of  the  United  States  Department  of 
Agriculture,  of  1881  and.  '82,  appears  this  statement:  "The  Poa 
Arichnifera,  locally  called  Texas  bluegrass,  has  been  known  for  many 
years  as  one  of  the  native  grasses  of  Texas,  and  during  the  past  six 
years  has  been  made  the  subject  of  some  extended  experiments, 
chiefly  by  Mr.  Geo.  H.  Hogan,  of  Ellis  county,  Texas.  The  species 
was  first  described  by  Dr.  John  Torry,  in  the  report  of  Captain 
Marcy's  exploration  of  the  Red  River  of  Louisiana,  as  having  been 
found  on  the  headwaters  of  the  Trinity,  and  named  Poa  Arichnifera,'^ 
from  the  profuse  webby  hairs  produced  about  the  flowers,  although 
this  is  found  to  be  a  variable  character,  probably  depending  upon  the 
amount  of  shade  and  exposure  to  which  the  grass  is  subject." 

"Several  years  ago,"  continues  the  Botanist, ''Mr.  Hogan  sentf^peci- 
mens  of  the  grass  to  this  Department,  vhich  were  examined  and  de- 
termined by  the  Botanist,  and  as  it  was  shown  to  be  a  relative  of  the 
Kentucky  bluegrass,  Poa  PratetisiSy  Mr.  Hogan  adopted  for  his  species 
the  name  of  Texas  bluegrass." 

Mr.  Hogan's  estimate  of  his  grass,  after  trying  it  for  five  years,  ap< 
pears  in  the  following  extract  of  a  letter  to  the  Department,  contained 
in  the  same  report: 

*'I  call  it  Texas  bluegrass,  and  if  it  were  possible  to  patent  it  I 
would  not  give  it  for  all  the  mineral  wealth  of  Texas.  *  *  *  i 
claim  for  it  all,  and  more  in  Texas,  than  is  awarded  to  the  Poa  Pra- 


*  From  the  Greek  words  arachnion,  a  spider's  web,  and  /ero^  to  bear,  to  produce. 
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fengis  in  Kentucky.  It  blooms  here  the  last  of  March ,  and  ripens  ite 
seed  by  the  15th  of  April.  Stock  of  all  kinds  and  even  poultry  seem 
to  prefer  it  to  wheat,  rye  or  anything  else  grown  in  the  winter.  It 
seems  to  have  all  the  characteristics  of  the  Poa  PnUe^mSy  only  it  is 
larger  and  therefore  affords  more  grazing.  I  have  known  it  to  grow 
ten  inches  in  ten  days.  The  coldest  winters  do  not  even  nip  it,  and 
although  it  dies  down  during  the  summer,  it  springs  up  as  soon  as  the 
6r8t  rains  fall  in  September,  and  grows  all  winter.  I  have  known  it 
for  five  years,  and  have  never  been  able  to  find  a  fault  in  it.  I  have 
never  cut  it  fer  hay.  Why  should  a  man  want  hay  when  he  can  have 
green  grass  to  feed  on?" 

It  was  deemed  highly  important  to  subject  the  Texas  bluegrass  to 
full  experimental  tests,  for  the  following  reasons: 

First,  Because  it  is  a  winter  grass,  of  which  we  are  in  gread  need. 

Second,  It  had  been  successjuUy  grown  in  Sumter  county,  Georgia, 
OQ  similar  sandy  land  to  ours,  since  1885. 

Third,  Its  power  of  resisting  the  damaging  effects  of  severe  drouths, 
due  to  its  habit  of  rooting  deep. 

And  last.  Because  as  a  perennial  it  would  rank  the  small  grains, 
rye,  oats,  etc.,  which  require  annual  sowings. 

Learning  that  sets — much  to  be  preferred  to  seeds — could  be  ob- 
tained of  Captain  Carlos  Reese,  of  Marion,  Ala.,  cheaper  than  else- 
where, and  being  personally  acquainted  with  customers  of  his  who 
had  dealt  with  him  to  their  entire  satisfaction,  I  remitted  the  money 
for  2,000  sets  for  the  College  farm,  and  received  from  the  old  gentle- 
man, on  the  16th  day  of  November,  3,800  fine,  vigorous  plants,  in  ex- 
f  oellent  condition.     The  1,800  extra  sets  were  thrown  in  as  a  sort  of 

tribute  to  friendship  and  for  ''good  measure." 

The  plot  of  ground  selected  for  the  experiment  was  a  piece  of  nearly 
level,  thin  sandy  land,  on  the  western  slope  of  a  hill,  with  southern 
and  eastern  exposure.     Subsoil  a  kind  of  pipe  clay. 

The  sets  were  planted  on  the  16th  of  November,  in  rows  two  feet 
apart,  and  eight  inches  in  the  row.  The  ground  was  exceedingly  dry, 
and  had  been  so  the  whole  fall;  no  rain  of  consequence  had  fallen  for 
months.  This  was  why  the  planting  had  not  taken  place  six  weeks 
before — waiting  for  rain.  But  it  had  to  be  dispensed  with  at  last,  or 
abundon  the  experiment  altogether  for  the  season.  It  became  neces- 
sary, therefore,  to  use  water  very  freely  from  a  well  near  by.  Before 
doing  so,  however,  cotton  seed  meal  at  the  rate  of  450  lbs.  to  the  acre, 
with  double  that  quantity  of  gypsum,  previously  mixed,  had  been  dis- 
tributed along  the   drill,  and  well   incorporated  with  the  soil,  by 
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passing  the  garden  plow  several  times  along  the  rows.  The  sets  were 
then  planted  by  line,  and  only  moderately  watered,  on  account  of  the 
exhaustion  of  the  welTs  supply.  About  the  third  or  fourth  day  from 
the  planting)  the  drouth  continuing,  an  effort  was  made  to  water  the 
8et«  by  carrying  the  water  quite  a  distance  from  a  brook.  But  this 
did  not  amount  to  much,  and  it  is  therefore  worthy  of  special  note 
that  during  the  interval  of  over  two  weeks  from  this  insufficient  wa- 
tering to  the  first  shower,  the  plants  maintained  their  green  foliage 
without  even  wilting,  which  certainly  favors  the  drouth  resisting 
claim.  There  was  no  progress  in  growth  observed  during  this  trying 
))eriod.  Very  soon  after  the  rain  the  plants  made  a  very  perceptible 
start,  and  other  showers  succeeding,  although  sometimes  followed  by 
weather  cold  enough  for  ice,  they  have  continued  to  grow  with  in- 
creasing vigor  up  to  the  present  time. 

The  plot  received  two  plowings  with  a  garden  (hand)  plow,  on  De- 
cember the  8th  and  again  January  the  10th.  The  rapid  development 
of  stolens  or  shoots  prevented  further  work.  These  stolons  multiply 
very  fast;  the  shoots  are  popping  up  all  over  the  space  between  the 
rows,  and  it  cannot  be  long  before  the  grass  secures  solid  possession  of 
the  entire  area.  The  flowers  began  to  appear  the  first  week  in  March, 
and  the  indications  are  that  the  seeds  will  probably  mature  by  the 
10th  of  April,  perhaps  a  little  earlier. 

The  experiment  so  far  is  most  promising  and  encouraging.  The 
grass  at  this  writing  (^March  29)  is  about  fifteen  inches  high,  of  a 
dark  blue  color,  erect  and  uniform  in  size,  and  presents  on  the  whole 
an  appearance  of  rural  loveliness  that  charms  every  beholder. 

If  this  grass  should  succeed,  and  becomes  distributed  throughout 
the  State,  as  is  roost  likely,  we  will  be  sure  of  green  pastures  all  the 
year  round.  With  the  Bermuda  for  summer,  and  the  bluegrass  for 
winter  use,  what  more. can  we  wish? 

Another  season  I  propose  by  experiment  to  test  the  relative  ^domain 
strength'  of  the  Bermuda  and  Texas  bluegrass,  by  planting  sets  of 
each  in  alternate  rows.  If,  after  the  fight,  they  shall  make  an  amica- 
ble arrangement  by  which  each  in  his  turn  shall  rule  six  months  at  a 
time,  we  can  then  have  a  pasture  which  we  may  with  propriety 
designate  "all  the  year  round.*' 

J.  N.  Whitner, 
Prof  of  Agriculture  and  Superintendent  of  the  College  Farm. 
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KEDTOP.    {Agrostis  VtUgarus,) 

This  common  grass  of  the  Northern  meadows  and  pastures  is  some- 
what leas  esteemed  for  excellence  of  quality  than  for  its  persistency  of 
growth.  It  is  a  stand-by  grass.  But  whatever  its  inferiority  may  be 
among  the  best  of  Northern  grasses,  it  will  be  a  welcome  resident  of 
Florida  if  it  shall  prove  to  be  disposed  to  stay  with  us.  Trial  of  this 
is  to  be  made  in  this  Station.  Seed  bought  at  a  Michigan  seed  store 
was  sown  on  a  small  plot  on  the  College  ground.  It  was  sown  in 
drills,  as  was  the  timothy  and  other  grasses  put  to  experiment,  on  old 
exhausted  ground,  with  intention  of  after  treatment  with  fertilizers, 
in  part,  and  some  left  to  the  exhausted  soil,  thus  to  prove  its  life 
force,  and  its  capability  of  making  a  reliable  pasture  and  forage 
grass  on  the  poorer  Florida  lands.  Some  of  it  was  treated  with  the 
same  fertilizers  and  in  the  same  manner  as  was  done  for  the  timothy 
having  been  sown  at  the  same  time,  and  on  the  same  quality  of  soil 
This  grass  has  proved  equally  hardy  in  growth  during  the  dry  spell. 
It  is  progressing  finely  now  (April  6),  and  will  be  cared  for  properly, 
80  that  future  bulletins  may  record  the  results. 

RED  CLOVER.     (  TrifoHwH  Pratense.) 

Here  now  again  the  object  is  to  ascertain  whether  the  almost  uni- 
versal sentiment,  that  the  standard  pasture  and  forage  plants  of  the 
Northern  States  will  not  do  well  in  Florida,  is  true  or  not.  It  would 
seem  to  be  true,  if  we  were  to  note  the  fact  simply  that  we  do  not  see 
these  grasses  grown  here  to  any  extent.  Is  the  difficulty —if  there  be 
a  difficulty — that  the  clover  is  naturally  a  bisnjiial  plant,  and  being 
sown  here,  where  the  season  is  so  long  of  high  temperature,  it  is  dis- 
posed to  take  on  the  habit  of  the  animals — mature  its  seed  and  die? 
This  question  must  have  attention. 

Some  declare  that  the  summers  in  Florida  are  too  hot  for  clover. 
But,  then,  the  question  arises  as  to  why  equally  hot  days  do  not  kill 
the  clover  during  hot  seasons  in  the  North? 

Others  assert  that  it  is  the  prevalence  of  sand  in  our  soils  that  is 
detrimental  to  clover  raising.  But,  then,  we  do  not  see  the  clover  on 
our  Florida  clay  lands,  of  which  we  have  considerable.  Others, 
again,  say  that  the  absence  of  lime  in  the  soil  is  the  cause  of  our  fail- 
ure. .  But  in  this  it  may  again  be  answered  that  we  have  much  lime- 
stone land  in  Florida  also,  and  yet  we  do  not  see  the  clover  oo  these 
lands. 

The  obvious  truth  is  that  the  secret  of  the  successftil  raising  of 
clover  in  this  country  is  yet  unknown,  and  hence  experiment  stations, 
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properly  conducted,  will,  for  purposes  of  solutioDs  of  such  questions, 
be  of  immense  service  to  the  State.  We  will  see,  on  full  trial,  what 
can  be  done  for  clover  culture  here.  The  plant  is  now  growing  on 
our  Station  grounds,  and  so  far  the  proceedings  in  the  treatment  of 
the  clover  have  been  varied  and  have  been  conducted  with  care. 
Several  plots  have  been  sown  with  seed  from  Michigan,  which  was 
pronounced  to  be  good  seed.  It  was  sown  in  drills,  on  exhausted  soil, 
on  the  2Hth  of  October,  1887,  and  came  up  moderately  well.  It  waa 
sown  thin  in  drills,  and  the  stand  was  not  regular.  Still  the  appear- 
fLUce  of  the  young  clover  was  satisfactory,  although  there  was  not  suf- 
ficient rain  for  some  weeks  to  wet  the  soil  through.  In  the  latter  part 
of  December  fertilizers  of  the  Sopchoppy  phosphates,  Armour  fertil- 
izer, vegetable  compost  and  air-slacked  lime  were  applied  to  different 
drills  of  the  clover.  The  results  were  obvious.  The  phosphates  pro- 
duced quite  the  best  result,  and  the  lime  came  in  next.  The  bone  and 
blood  fertilizer  and  the  plant  compost  were  less  beneficial.  But  after 
all,  the  experiment  was  hardly  a  fair  one,  for  during  the  dry  spell  the 
sand  was  drifted  over  most  of  the  clover,  and  in  its  removal  perhaps 
an  equal  care  was  not  afforded.  Nevertheless,  all  the  clover  is  living 
except  what  the  ground  moles  destroyed,  and  most  of  it  is  doing  rea- 
sonably well.  A  good  rain  had  fallen  in  the  early  part  of  March, 
and  the  clover  all  became  revived  in  a  most  notable  manner.  Soon 
after  it  was  cropped  off.  Then  it  stooled  out  somewhat  and  seemed  to 
rise  more  vigorously. 

No  doubt  but  we  will  have  opportunity  to  test  clover  pretty  well 
on  our  grounds,  and  it  shall  have  proper  attention  and  be  reported  on 
in  future  bulletins. 

WHITE  CLOVER.     (Tnfoliuin  Repnis,) 

The  experiments  with  this  variety  were  exactly  like  those  of  the 
red,  and  the  results  were  much  the  same,  except  that  in  this  the  sand 
drift  did  more  damage,  owing,  perhaps,  to  its  more  procumbent 
growth.  Its  setting  is  less  even,  and  its  growth  is  slightly  leas.  The 
lime  treatment  seemed  also  to  do  equally  more  for  this  clover  than 
the  other  fertilizers  except  the  phosphate,  which  was  still  better. 

YELLOW  (n^ovER.     (TrifoUum  Procumbejis.) 

Only  a  small  patch  was  sown  with  seed  of  this  clover,  owing  to  lack 
of  seed.  Some  settings  were  put  in,  and  these  have  done  well.  The 
seed  did  not  come  up  well,  which  seems  odd,  because  it  is  so  vigorous 
in  the  North,  where  it   becomes  such  a  nuisance.     The  sand  drift 
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almort  rained  the  stand  from  the  seed;  yet  we  have  sufficient  to  test 
the  persistency  of  this  species.  Still  it  probably  will  not  do  much 
except  for  close  pasturing,  since  even  in  the  North  it  never  rises  high, 
while  as  a  creeper  it  is  prodigious. 

The  clovers  will  certainly  be  a  great  boon  for  Florida  if  their  suc- 
cessful culture  can  be  attained.  Especially  is  this  true  of  the  red 
clover  as  a  pasture  and  forage  plant.  The  white  clover  would  be  a 
great  desideratum  for  Florida  bee  industry.  £ven  now  bees  do  well, 
and  this  clover  resource  for  honey  would  very  greatly  enhance  the 
product,  while  doubtless  the  quality  of  the  honey  would  be  greatly 
improved. 

But  when  clover  is  estimated  for  its  value  for  stock  only  one-half  of 
its  full  importance  is  cited.  As  a  fertilizer  and  source  of  plant  food 
for  other  productions  it  has  no  equal  now  known.  It  has  a  great 
quantity  of  nitrogen  in  its  stalk  and  leaf,  while  the  heads  are  still 
more  rich  in  this  important  element  in  plant  food.  The  roots  of  the 
clover  also  run  deep,  and  in  decaying  they  let  the  air  and  carbonic 
gas  into  the  soil  abundantly.  The  turning  under  of  a  heavy  stand  of 
red  clover  when  in  fiill  bloom  is,  in  the  North,  regarded  equal  to  a 
most  liberal  dressing  with  stable  manure.  What  would  this  do  for 
oar  Florida  pine  lands? 

CRIMSON  CLOVER.     {TrifoUwn  Incarnalum.) 

This  variety  of  clover,  resembling  the  common  red  clover  in  all  ex- 
cept its  head,  is  a  very  excellent  variety^  hardy  and  prolific.  We 
have  a  patch  of  it  in  our  Station  which  is  remarkable  for  the  luxu- 
riance of  its  growth.  It  is  a  native  of  Italy,  and  has  long  been  culti- 
vated in  France  and  Southern  Europe,  ^y  some  it  is  called  German 
clover,  and  this  so  because  in  that  country  it  is  so  conspicuous. 

I  This  variety,  so  closely  resembling  the  red  clover  in  all  except  its 

•  elongated  blossom  or  head,  is  by  some  regarded  quite  the  equal  of 

'  that  as  a  pasture  and  forage  plant.    Should  further  experience  prove 

this  it  will  be  a  great  thing  for  Florida,  if — what  now  appears  in  our 
Station — its  superior  adaptation  to  sandy  dry  soil  is  maintained. 
Right  by  the  side  of  other  plants  regarded  hardy,  this  clover  grows 
in  great  luxuriance,  while  round  about  it  others  suffered  from  drouth. 
The  Japan  clover,  which  is  said  to  ''grow  with  great  luxuriance  in  the 
poorest  soils,  and  retaining  vitality  in  its  roots  in  the  severest 
drouths,''  has  dwarfed  right  along  side  of  this  in  a  dry  spell,  while 
this  has  maintained  its  full  vigor. 

We  have  high  hopes  from  this  plant  as  a  Florida  pasture  and  hay 
plant 
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JAPAN  OLOVBR,   {L&fpedeza  Striata.) 

This  plant,  which  in  appearance  does  not  fill  the  description  of  it 
as  given  in  the  American  Farmer,  has  failed  also  to  prove  persistency 
of  growth.  At  least  the  stand  of  it,  in  our  experimentation,  is  not 
satisfactory.  Home  stalks  of  it,  however,  are  rank,  and  have  grown 
taller  and  ranker  than  as  described  in  the  Farmer.  Its  flowers  are 
axilary  but  pedunculous  and  in  racemes.  Its  tripliate  leaf  is  clover 
like,  and  in  taste  resembles  the  common  white  clover. 

BERMUDA  GRABS.    (Cynoilon  Ddjeiyhn,) 

It  is  quite  unnecessary  that  the  Bermuda  grass  should  be  tested  in 
any  experiment  station,  since  it  has  already  established  for  itself  so 
good  a  reputation  as  a  reliable  summer  grass,  even  in  the  dryest  sea- 
sons. Where  nothing  else  seems  able  to  grow,  there  this  good  friend 
to  the  cattle  kind  is  often  found.  Nor  yet  only  for  those,  since  all 
grass-eating  animals  will  eat  it  with  relish.  Hogs  thrive  on  it,  and 
fowls  eat  it.  If  experimentation  were  of  service  it  would  seem  to  be 
needed  to  test  the  question  as  to  where  it  will  not  grow  if  only  the 
climate  be  mild.  It  will  not  endure  freezing.  Its  seed  is  not  required 
for  propagation.  Every  joint  of  its  stem  is  equal  to  a  seed,  and  will 
grow  even  sometimes  when  lefl  on  the  surface  of  the  ground,  for  the 
first  rain  will  sufficiently  bury  the  joints  to  allow  it  to  take  root  and 
grow. 

We  have  a  fine  lawn  of  the  Bermuda  grass  on  the  college  campus. 
It  was  put  in  a  year  ago,  from  settings  made  of  the  chopped  stems  of 
old  grass,  and  has  now  evenly  spread,  and  is  dressed  by  use  of  the 
lawn  mower. 

RUSSIAN    VETCH — RUSSIAN   8HEEP_FOnDER.      {Victa  velosa.) 

The  vetches  are  standard  pasture  plants  in  Northern  Europe,  where 
cattle,  and  particularly  sheep,  are  fed  largely  upon  it.  But  what  it 
will  do  in  Florida  is  yet  problematical.  We  have  some  in  experi- 
mentation. Some  drills  of  it  were  seeded  down  on  the  23d  of  Feb- 
ruary. It  came  up  unevenly,  but  that  which  does  stand  looks  well. 
In  appearance  it  is  like  parsley  or  young  carrots.  We  will  take  good 
care  of  it,  and  ascertain  what  it  will  do  in  acclimation  here.  'Should 
it  prove  a  success,  it  will  come  in  good  with  the  Bermuda  grass — this 
latter  as  a  summer  grass  and  the  other  as  a  whiter  pasture. 
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ALFALFA — LUCERNE. 

Much  has  been  stated  about  trials  made  with  this  forage  plant  in 
Florida,  and  it  affords  one  of  the  many  instances  when  reports  differ 
80  widely  as  to  be  even  almost  the  contrary.  The  question,  however, 
is  thus  only  as  to  its  successful  cultivation  here.  All  admit  it  as  a 
good  article  of  food  for  cattle.  We  have  made  two  trials.  In  the  one 
we  put  it  on  poor  old  soil.  Here  it  failed.  In  the  other  in  rich  soil, 
where  it  now  grows  pretty  well.  In  another  bulletin  we  may  be  able 
to  report  more  concerning  it, 

GARDENING  SECTION. 

The  gardening  portion  of  this  Station  has  not  yet  been  brought  to 
an  extent  that  affords  much  of  interest.  A  few  tests  have  been  made, 
however.  Some  in  view  of  determining  questions  of  exemptions  of 
delicate  plants  from  frosts  in  varied  localities  exposed  in  open  field. 
Other  trials  were  made  to  test  the  effect  of  frost  in  same  locality  with 
varied  exposures  and  varied  qualities  of  soUj  while,  as  will  appear 
below,  some  experiments  were  made  for  other  objects  still. 

POTATOES.     {Solanum  tuberosa,) 

A  few  varieties  of  potatoes  were  planted  on  the  6th  of  January. 
Among  these  were  the  Early  Rose,  Snow  Flake,  Beauty  of  Hebron 
and  Chili  Red.  On  the  night  of  February  27th  two  patches  in  which 
were  planted  some  of  each  of  these  varieties,  one  was  nipped,  and 
the  other  patch  escaped — each  planted  with  same  varieties,  and  both 
patches  in  the  same  field.  On  the  night  of  the  28th  of  February  the 
plants  of  the  patch  nipped  before  were  cut  down  to  the  ground, 
tlthough  the  cold  was  no  greater.  The  other  patch  escaped.  The 
damaged  portion  had  a  southern  exposure  and  the  other  a  western. 
The  soil  in  each  was  of  a  sandy  loam.  The  damaged  patch  had  a 
Bubsoil  of  clay;  the  other,  of  red  and  white  sand.  The  first  had  a 
thin  stratum  of  shaly  sand  rock  overlying  the  clay;  the  other  was  aU 
atod.    The  patches  were  only  four  rods  apart,  in  the  same  field. 

No  potatoes  planted  here  after  the  28th  of  February,  and  such  also 
u  were  planted  before  but  still  not  put  out  above  ground,  were  free 
from  all  damage,  though  a  few  slight  frosts  did  occur  thereafter. 

The  Early  Rose  plants  had  at  the  time  of  frost  new  tubers  as  large 
as  hen's  eggs. 

'  President  Holladay  had  potatoes  planted  alongside  of  the  Station 

on  the  26th  of  January,  on  new  ground,  on  which  he  found  tubers  of 
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equal  size  to  those  here  cited,  on  the  6th  of  April,  having  grown  thus 
to  this  size  in  thirty-eight  days  from  planting. 

A8PARAOUH.     {Af*j>aragv4<  officinalis.) 

A  good  sized  bed  of  asparagus  was  planted  from  the  seed,  by  Dr. 
Appell,  on  grounds  adjoining  the  Floral  section.  The  planting  was 
in  1886.  On  the  20th  of  February,  of  this  season,  the  plants  of  this 
bed  were  in  good  condition,  and  furnished  good  sized  shoots  for  the 
table.  At  this  time,  10th  of  April,  the  bed  is  thickly  set  with  shoots 
of  very  vigorous  growth.  This  and  other  trials  prove  that  asparagus 
will  do  well  in  Florida. 

CELERY.     {Apinm  graveolexvs,) 

Our  Station  attests,  with  other  trials,  that  celery  does  well  here. 
Some  of  the  most  excellent  celery  that  is  seen  anywhere  is  grown 
here.  It  has  been  furnished  for  the  table  ever  since  the  20th  of  Feb- 
ruary. The  management  of  the  plant  was  in  no  particulars  different 
from  what  is  practiced  generally  in  its  production. 

CAULIFLOWER.     (Rva^sica  olerarea.) 

This  plant  is  also  successfully  raised  here,  and,  like  its  kindred, 
cabbage,  needs  only  a  good,  moist  soil  and  proper  culture  to  afford 
abundant  products. 

RHUBARB.      (^RheUM.) 

The  pie-plant  has  an  uncertain  history  in  JTlorida.  The  rhubarb 
family  belongs  to  a  colder  latitude  than  Florida,  and  it  has  been 
doubted  whether  it  can  be  successfully  raised  here.  Dr.  Appell, 
working  in  the  Floral  section,  has  experimented  with  settings  of  roots 
of  rhubarb.  He  reports  that  he  planted  with  care  some  twenty  roots 
in  different  situations,  as  to  moisture  of  the  soil.  Those  that  he  planted 
in  dry  soil  died  the  first  year.  Others  planted  in  wet  soil  died  out 
the  same  year  after  planting,  also.  But  Mr.  J.  M.  Earnest,  who  also 
works  under  inspection  of  this  Station,  though  more  distant,  succeeded 
well  with  the  culture  of  the  plant.  He,  it  is  found,  had  set  his  rhu- 
barb in  clayey  ground,  and  Dr.  Appell  had  put  his  in  a  soil  free  of 
clay. 

More  experimentation  is  still  required  for  determining  the  adapta- 
tion of  rhubarb  to  our  climate.  Popular  reports  are  not  reliable. 
These  generally  do  not  afford  auy  knowledge  of  the  conditioris  under 
which  trials  are  made. 
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WHEAT.     (TrUieum  vulgare.) 

There  were  only  two  varieties  of  wheat  sown  in  this  Station  this 
year — the  Mediterranean  and  the  Martin  Amber.  Both  of  these 
▼arleties  were  sown  early  in  November,  on  old  ground,  on  an  elevated 
spot,  with  southern  exposure,  overlooking  Alligator  Lake,  a  body  of 
water  a  mile  or  more  across.  The  ground  was  fertilized  by  cotton- 
seed meal  and  gypsum,  and  the  wheat  grew  most  luxuriantly  until 
ready  to  shoot,  about  the  10th  of  March,  when  both  kinds  were  struck 
with  rust,  alike  bad.  The  attack  was  so  sudden  that  within  three 
days  the  lower  half  of  the  blades  were  all  of  a  deep  orange  color.  In 
six  days  longer,  when  the  heads  appeared,  the  stems  also  were  rough 
with  rust,  and  the  further  development  of  the  plants  was  arrested 
almost  completely.  Only  a  small  proportion  of  the  heads  are  in 
bloom. 

No  microscopic  examination  was  made  at  the  time  to  determine  the 
variety  of  the  rust,  owing  to  other  cares  that  at  that  time  intervened. 

It  should  be  stated  that,  although  this  wheat  was  sown  on  elevated 
ground  or  hill-top,  yet  the  ground  was  flat  at  the  spot,  and  during  a 
rain  that  fell  at  the  time,  the  ground  was  continuously  wet  for  a  week, 
which  drainage  did  not  prevent.  In  the  midst  of  this  wet  spell,  when 
alternate  sunshine  appeared,  the  fungus  was  generated. 

But  this  failure  is  set  off  by  various  other  successful  trials  of  wheat. 
Mr.  J.  M.  Earnest,  who  works  under  inspection  of  tjiis  Station,  has 
raised  good  crops  of  wheat  foi^  several  years  in  Leon  county.  The 
Red  Bearded  variety  has  done  well ;  also  the  Scotch  Fife  variety. 
Both  kinds  filled  pretty  well,  and  the  berry  was  plump  and  heavy. 

But,  after  all,  it  would  be  unreasonable  to  suppose  that  Florida,  or 
any  of  the  Gulf  States,  are  ever  to  be  wheat-growing  States.  This 
cereal  belongs  naturally  to  colder  latitudes.  Then,  it  is  to  be  remem- 
bered, that  Florida  lands  are  too  important  for  other  uses  than  to  be 
brought  into  competition  with  the  vast  wheat-raising  countiiea. 

KYE.     {Secale  cereale.) 

Rye  is  a  product  raised  in  Florida  with  facility.  It  is  generally 
sown  for  forage  purposes  and  for  turning  under  as  a  fertilizer ;  but 
the  grain  fills  well  here.  We  have  been  experimenting  with  rye  to 
ascertain  what  it  will  do  on  recently  recovered  soil  from  swampy 
localities.     It  lias  proved  in  this  one  case  amazingly  fine.     The  stand 
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is  compact ;  average  height,  five  feet  ten ;  heads,  six  to  seven  inches 
long,  and  they  are  now  filling  nicelj.    It  was  sown  in  November. 

Last  season  two  acres  had  been  sown  on  the  college  grounds,  on 
exhausted  soil,  and  without  any  fertilizer.  The  rye  came  up  thin ; 
thai  is,  only  a  single  stalk  mostly  came  from  a  seed.  It  grew  to  the 
height  of  three  to  four  feet,  and  headed  out  moderately  well.  The 
product  of  grain  was  not  estimated.  It  was  intended  as  a  fodder  ex- 
periment by  those  who  had  it  in  charge. 

OATS.     {Avena  scUiva,) 

m 

All  varieties  of  oats  seem  to  do  well  here.  Experimentation  with 
this  grain  has  not  been  extensive,  but  it  has  proven  that  the  soil  and 
climate  do  well  for  oats. 

CORN.     (Zea  mays,) 

The  great  maize  family  may  be  said  to  have  its  natural  habitat 
in  Florida  and  the  West  Indies.  While  yet  experience  has  proven 
that  many  of  its  varieties  are  readily  acclimated  to  greatly  varied 
climates.  Experimentation  has  been  conducted  as  yet  with  only  a 
few  sorts  of  corn  and  maize.  All  know  the  facility  with  which  cross- 
ings, or  hybrids,  are  formed.  All  know  how  difficult  it  is  to  maintain 
permanent  varieties.  Some  fifteen  varieties  of  maize  are  now  in  hand 
at  this  station,  and  it  is  expected  that  something  of  interest  will  follow 
in  future  bulletins.  The  natural  enemies  to  corn  and  its  kindred  will 
be  properly  studied. 

Kaffir  com  and  several  other  varieties  of  fodder  corn  are  receiving 
attention.  Sorghum,  sugar  cane,  broom  corn  and  sweet  corn  are  grow- 
ing well  in  this  Station. 

BUCKWHEAT.     (^Fogopyrum  esculentum,) 

Buckwheat  has  been  supposed  to  be  unadapted  to  our  climate,  but 
we  have  a  plot  of  it  now  beautifully  in  bloom.  It  was  sown  •  on  ex- 
hausted soil  on  the  1st  of  March,  and  has  a  good  stand.  It  affords 
abundant  promise  of  a  good  yield. 
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HORTICULTURAL  SECTION. 

Not  many  varieties  of  fruit  trees  have  yet  been  subjected  to  treat- 
ment in  this  Station,  as  our  work  is  yet  in  its  incipiency.  Still  it  is 
expected  that  future  bulletins  this  year  may  nevertheless  prove  of 
interest. 

ORANGE  TREES.     (  OitTvs  auranteum,) 

Forty  orange  trees,  of  divers  sorts,  are  in  cultivation  in  this  Station. 
Several  trees  of  the  dtrus  trifoliata,  now  three  years  old,  have 
bloomed,  and  are  setting  with  fruit  now.  This  variety,  is  a  hardy 
one,  and  doubtless  would  be  suited  for  hedges.  Its  fruit  is  Hmall,  but 
the  tree  is  quite  interesting  for  its  appearance. 

The  diseases  of  the  citrus  family  will  be  carefully  studied  at  this 
Station,  and  results  reported.  No  opportunity  has  yet  been  had  to 
do  much  for  the  great  industry  of  orange  growing ;  but  this  must 
receive  special  attention  ;  particularly  must  care  be  afforded  in  the 
study  of  the  noxious  insects  that  injure  the  citrus  family. 

APPLE  TREES.     (Pyrvs  mcUus.) 

Florida  is  reported  to  be  no  place  for  producing  apples,  and  this 
would  seem  to  be  true,  if  we  take  appearances  for  judgment.  Not 
many  apple  orchards  are  to  be  found  in  Florida.  A  few  homes  have 
one  or  more  trees,  the  object  of  them  being  more  for  curiosity  than 
fruit. 

Of  late  years  some  success  has  been  achieved  by  budding  upon  the 
stalk  of  the  pear.  This  would  show  that  the  roots  of  the  trees  deter- 
mine the  conditions  of  success  in  growing  the  trees.  But  exceptions 
certainly  obtain,  if  a  rule  is  to  be  recognized,  that  the  apple  does  not 
do  well  in  Florida.  In  Wakulla  county  Mr.  Ashmore  has  a  number 
of  apple  trees  in  his  orchard  that  look  thrifty,  and  have  borne  well 
for  a  number  of  years. 

The  following  is  from  a  letter  to  the  Director  from  Mr.  J.  M.  Earn- 
est, of  Chaires,  Leon  County :  "For  a  number  of  years  I  tried  to 
raise  apples  on  their  own  stalks,  but  had  no  success.  In  1883  I  bud- 
ded the  red  Astrachan  apple  on  the  LeConte  pear  stalk.  In  1884  I 
got  some  fine  fruit  from  these,  which  gave  me  encouragement,  and  I 
went  extensively  into  the  apple  business.  I  now  have  thirty  varieties 
of  apple  trees  growing  on  the  LeConte  stalk,  all  of  which  are  doing 
well.  By  these  means  we  can  raise  as  good  apples  in  Florida  as  there 
can  be  grown  in  Virginia  or  Pennsylvania." 
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The  apple  trees  growiag  od  their  own  roots  appear  here' like  those 
trees  in  the  "apple  belt"  that  are  neglected.  They  become  bushy, 
rough  and  stunted.  The  outer  bark  is  loose  and  shaggy,  and  is  cov- 
ered by  lichen  and  moss.  The  twigs  and  branches  are  slender,  and 
inclined  to  grow  vertical,  like  the  Lombardy  poplar.  No  doubt 
much  of  this  appearance  of  the  trees  is  caused  by  neglect.  Our  Sta- 
tion has  not  been  in  operation  long  enough  to  afford  opportunity  for 
auy  considerable  attention  to  apple  culture. 

p  KA  R8.     ( Pyrufi  commnni-s, ) 

• 

What  has  been  stated  of  lack  of  time  for  operations  in  this  new 
Station,  when  treating  of  oranges  and  apples,  is  applicable  also  con* 
cerning  pears,  and,  indeed,  most  varieties  of  trees  and  shrubs.  We 
have  not  yet  had  time  for  the  work.  Still  we  have  some  pear  trees 
under  care.  The  LeConte  does  well,  and  so  do  divers  other  varieties. 
This  may  be  said :  that  pears  naturally  do  much  better  in  Florida  than 
apples.  Yet  occasionally  blight  among  pear  trees  is  to  be  seen.  The 
Director  visited  a  grove  of  LeConte  pears  at  Ocala,  that  were  planted 
on  a  limestone  ridge  where  the  soil  was  not  over  a  foot  in  depth  over 
the  rock,  that  was  blighted  very  badly.  Seldom  a  tree  of  this  grove 
was  exempt  from  the  disease.  This  matter  must  be  investigated.  The 
trees  in  this  case  had  been  set  six  years  before,  and  had  grown  beauti- 
fully up  to  the  present  year,  and  had  borne  some  fruit.  This  year 
they  are  all  dying. 

PLl^vl!:^.     {Prunus.) 

This  is  a  grand  State  for  raising  plums.  The  forests  are  full  of 
wild  plums,  and  buds  and  grafts  from  cultured  trees  set  upon  stalks 
of  native  plums  do  exceedingly  well.  So  do  peach  grafts  and  buds. 
The  Kelt-ey  plum  in  particular  does  finely  on  the  native  plum  stalk. 
We  have  such  in  experiment.  President  Holladay,  of  the  Agricul- 
tural College,  has  a  dozen  or  more  native  stalks  grafted  with  the 
Kelsey  that  have  shoots  thirty  inches  in  length,  produced  in  seven 
weeks  from  time  of  grafting !  Other  examples  in  the  Station  afford 
similar  results.  The  fruit  produced  is  very  fine  and  luscious.  The 
color  thereof  is  yellow,  with  reddish  tint. 

p  i:  A  en  i:s.     {A  mygdnlit*  Pertfica . ) 

No  country  perhaps  is  better  adapted  to  peach  culture  than  Florida. 
The  tree  is  a  native  of  the  coasts  of  the  Persian  Gulf,  from  whence 
came,  directly  or  indirectly,  all  in  Europe  and  America.    The  coast 
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of  the  Mexican  Gulf  afibrds  a  aimilaritv  of  conditions  and  climate,  and 
although  the  peach  and  its  kindred  are  now  naturalized  in  most  coun- 
tries, yet  it  18  questionable  whether  the  fruit  is  equal  anywhere  to 
what  it  is  in  Persia  and  Florida.  Certain  it  is  that  earlier  varieties 
grow  here  than  what  are  found  elsewhere  in  America.  At  this  time 
(April  11th)  color  is  coming  on  the  iruits  in  several  varieties  that 
have  attained  fnll  size,  and  are  now  ripening.  These  are  the  Peen-To 
and  the  Honey  peach.  Our  Station  affords  good  specimens  of  these. 
One  drawback  with  the  Peen-To  is  that  the  trees  bloom  too  early 
here  in  Northern  Florida  to  be  certain  not  to  be  affected  occasionally 
by  lat«  frosts.  But  we  have  reasonable  hope  to  remedy  this  by  modi- 
fication in  treatment. 

CHESTNUTfi.     (  CaJitanea, ) 

8e!veral  varieties  of  chestnut  trees  have  hern  experimented  with 
here.  The  Japan  chestnut  tree  thrives  with  great  luxuriance.  One 
tree,  raised  irom  the  seed,  in  four  years  has  borne  fruit.  This  is  of 
unnsually  large  size.  The  tree  itself  appears  very  elegant,  and  makes 
an  ornamental  tree  much  to  be  desired.  The  Italian  or  Spanish 
cheaoQt  trees  have  done  less  well  with  us. 

CAMPHOR  TREE.     {Laurus  camphora,) 

We  have  several  small  camphor  trees  in  the  Station  that  are  doing 
well.  They  seem  not  to  be  affected  by  the  degree  of  frosts  that  we 
have  here. 

PALMETTO. 

Experimenting  with  the  cabbage  palmetto  has  been  practiced  to 
determine  the  measure  of  success  in  forcing  them  out  of  their  habitat. 
The  first  planting,  which  was  done  in  the  spring  last  year,  when  four 
trees,  with  stems  five  feet  high,  were  taken  from  the  banks  of  St. 
Marks  River,  and  set  in  front  of  the  college  campus.    Three  of  the 
foar   died.     One  is  still  living.     This  spring  eight  more  have  been 
taken  from  the  same  locality,  and  were  planted  on  the  college  cam- 
pas  and  adjacent  grounds.    This  time  care  was  taken  to  set  trees  on 
dry,  sandy  soil  that  were  taken  from  the  most  elevated  and  dry  est 
localities  found  where  obtained,  and  then  in  setting  them  care  was 
taken  to  insure  moisture  sufficient  by  placing  a  basin -bed  of  clay 
at  the  bottom  of  the  pit  where  set.     Those  trees  so  treated  are  living 
now,  though  they  seem  not  yet  disposed  to  grow. 
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Other  trees,  taken  from  low  and  wet  places,  were  set  in  similar  situ- 
ations on  grounds  near  the  Station.     These  do  finely. 

The  blue  palmetto  grows  well  with  us  after  transplanting.  But  the 
saw-palmetto  does  not  do  so  well.  Still  this  variety  proves  capable  of 
being  transplanted. 

MYRTLKS. 

Cape  myrtles  and  wax  myrtles  bear  transplanting.  A  dozen  trees 
are  doing  finely  on  the  Station  grounds. 

JESSAMINE. 

The  wild  yellow  jessamine  (gelseminum  sempervivum),  taken  from 
the  woods  and  set  about  arbors  on  our  grounds,  are  doing  finely. 
They  were  taken  up  during  blooming,  and  they  continued  to  bloom 
right  along. 

CEDAR. 

Young  cedars,  taken  from  the  forests,  have  been  set  on  the  Station 
grounds,  and  about  one-half  of  them  did  well.  Pines  set  at  the  same 
time  did  less  well.     Arbor  vitses  do  well. 

YUCCA, 

Two  species  of  Yucca — the  ** bear-grass"  and  '* Spanish-dagger" — 
have  been  transplanted,  and  do  well  on  the  campus. 

MAGNOLIAS. 

Several  dozen  trees,  large  and  small,  have  been  set  on  our  grounds. 
They  were  taken  from  the  forests.  About  one-half  of  them  have  done 
well,  of  the  small — three  to  four  feet  high — and  about  one  in  four  or 
five,  of  large  trees — four  to  five  inches  in  diameter — have  lived. 

HOLLY. 

Wild  holly  trees  from  the  forests,  set  upon  our  grounds,  have  done 
well. 

OAKS. 

Live  oaks  and  water  oaks  have  been  transplanted  from  the  forests 
to  our  campus.  The  trees  are  of  good  size — four  inches  in  diameter — 
and  all  have  lived  and  grown  well. 

PECANS. 

Pecan  trees  from  the  nursery,  and  also  from  the  forests,  set  upon 
our  grounds,  do  well. 
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FLORAL  SECTION. 

Experimentation  with  flowers  has  abso  been  provided  for  in  our 
Station^  and  we  have  many  thousands  of  flowering  plants  from  all 
sections  of  the  world  now  in  successful  cultivation.  Most  of  these  are 
hardy  enoagh  for  out-door  cultivation.  But  an  extensive  conserva- 
tory and  propagating  house  has  been  provided.  With  these  provi- 
flions  an  opportunity  is  afibrded  to  test  the  hardiness  of  plants  by 
exposures,  while  always  their  duplicates  are  kept  under  protection. 

The  following  synopsis  must  answer  for  the  present  bulletin  to  in- 
dicate the  results  of  experimentation.  Dr.  Appell  has  charge  of  this 
section: 

ROeES. 

Several  hundred  varieties,  from  seeds  and  cuttings,  are  doing  well. 
This  climate  brings  to  perfection  many  varieties  that  do  less  well  in 
colder  climates.  Some  of  the  most  delicate  Chinese  and  Japanese 
roees  are  now  blooming  finely.  During  the  time  of  the  frosts  of  Feb- 
ruary the  blooming  was  arrested,  but  the  plants  did  not  sufler  mate- 
rially. 

CAMELLIAS. 

A  great  variety  of  the  Japonica  species,  from  the  deepest  crimson 
to  pure  white,  endure  all  the  cold  occurring  here,  without  detriment. 

CACTUS. 

Many  varieties  of  cactus  are  exposed  here  to  cold  and  heat,  drouth 
and  wet,  to  prove  their  power  of  endurance.  It  is  remarkable  what 
life  persistency  these  plants  have.  Some  varieties  have  lain  out  for 
days  in  the  sun  heat,  out  of  the  ground,  and  seemed  disposed  to 
accommodate  themselves  to  the  exposure.  Numerous  species  of  cactus 
grow  wild  here,  and  their  flowers  are  exquisite. 

LILIES. 

Improvements  in  the  lilies  and  amaryllis  are  being  attempted.  A 
great  variety  are  treated  in  this  floral  section. 

TOBACCO. 

There  is  a  large  variety  of  tobacco,  of  Spanish  or  Cuba  kinds,  as 
also  other  important  ones,  now  plant€d  on  the  grounds  of  this  Station 
that  will  be  attended  to  with  discriminating  care,  and  will  be  reported 
on  in  subsequent  bulletins. 
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ANALYSES. 

The  analyBie  of  the  grounds  of  this  Station,  as  also  the  analysis  of 
other  materials^  has  unavoidably  failed  of  report  in  this  bulletin,  and 
will  appear  in  the  next 
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AGRICULTURE. 

GRASSES. 

In  Bulletin  No.  1  it  was  stated  that  the  more  important  grasses 
of  Northern  meadows  and  fields  were  put  on  trial  and  experimentation 
for  the  object  of  ascertaining  their  possible  adaptation  to  our  soil 
and  climate.  These  were  mainly  timothy,  red-top,  Kentucky  blue- 
grasB,  orchard  grass  and  the  clovers.  In  that  number  it  was  reported 
that  a  moderately  good  success  had  then  (in  April;  been  attained. 
One  month's  additional  experience  has  proven  additional  success. 
The  drouth  through  which  these  grasses  here  put  in  had  passed  af- 
forded a  good  testy  one  going  far  in  affording  a  good  judgment 
oonoerning  the  practicability  of  the  growing  of  these  grasses  in  our 
State.  The  drouth  was  followed  bv  seasonable  rains,  and  all  these 
grasses  now  look  well  and  occasion  much  admiration.  Especially 
18  this  the  case  with  the  patches  that  had  been  watered  with  the 
sprinkler,  but  even  those  others  that  had  been  intentionally  left  with- 
out are  of  encouraging  appearance,  though  the  stand  is  not  really 
good. 

The  Kentucky  blue-grass  and  red-top  had  been  mostly  left  to 
run  to  seed,  and  are  now  developing  seed.  The  clover  had  been 
cropped  mostly  for  the  purpose  of  testing  such  treatment  It  also 
looks  well. 

Later  (that  is  March)  sowing  of  seeds  of  these  grasses  has  not 
done  well.  The  drouth  struck  thenr  while  the  plants  were  yet  deli- 
cate, and  with  short  roots  that  did  not  extend  below  the  dried  surface, 
and  the  consequence  was  that  all  dried  up. 

The  timothy  is  now  shooting  stems  for  seed,  and  looks  exceed- 
ingly interesting  here  in  Florida.  The  red  clover,  as  stated,  has 
been  mostly  cropped,  but  where  not  so  treated  it  is  headed  out. 

We  cannot,  of  course,  form  any  estimate  of  the  weight  of 
hay  that  these  grasses  will  produce  in  Florida,  but  all  who  see  them 
are  full  of  admiration.  Another  Bulletin  may  afford  still  more 
satisfaction.  On  the  whole,  if  a  single  season  could  determine 
the  matter,  we  might  now  pronounce  it  a  success. 

The  orchard  grass  was  sown  broadcast,  in  a  patch  bordering  a 
strip  of  woods.    The  margin  next  to  the  woods,  though  a  little  off. 


looks  well.     The  shade  strikes  this  part  of  the  plat  in  the  afternoon. 
That  portion  continually  exposed  to  the  sun  looks  indifferent. 

CRIMSON  CLOVER.    {THfoHum  incam<iium,) 

This  plant  was  made  the  subject  of  noted  remarks  in  Bulletin 
No.  1,  and  we  are  happy  to  report  final  success.  The  clover  is  now 
ripe  with  seed,  and  the  common  red  clover  (Trifolium  praiense\  as 
raised  in  the  Northern  States,  never  looked  better  than  this  new 
variety  does  here  in  our  Station.  Not  only  does  our  experimentation 
prove  the  adaptation  of  this  clover  to  Florida,  but  reports 
from  others  ^e  correspond  with  corroborate  our  estimate  of  its  im- 
portance. We  surely  have  now  in  Florida  standard  winter  pasture 
grasses  in  this  and  the  Texas  blue-grass,  while  the  Bermuda  grass  and 
divers  others  afford  standard  summer  grasses.  For  hay  crops  both 
are  equally  reliable. 

Our  test  of  the  crimson,  or  long-headed  clover — Italian  or  Ger- 
man clover,  as  it  is  also  called — has  been  very  simple.  We  put  it  in 
well  by  sowing  broadcast  in  November,  and  let  it  alcne  with  simple 
protection  by  fence  from  intrusion.  It  came  up  well,  had  a  close  and 
even  set,  and  has  now  matured  in  a  prodigious  crop  of  seed.  This  is 
not  yet  gathered  and  no  estimate  of  the  product,  by  measuring,  has 
yet  been  had.     It  stands  in  height  about  2D  inches. 

The  Station  can  furnish  free  small  quantities  of  seed  to  farmers 
who  send  postage  for  mailing  it.  Two  to  four  cents  will  answer  for 
all  we  can  promise  to  send  to  each  one  sending  this  season.  We  will 
send  as  long  as  the  seeds  hold  out.  It  sl^puld  be  sown  just  before  the 
winter  rains.  We  can  also  send,  in  the  same  way,  small  quantities  of 
Texas  blue  grass.  But  this  is  best  put  out  by  root  sets,  which,  for 
short  distances,  can  also  be  safely  sent  by  mail.  For  root  sets  5  to  10 
cents  postage  will  afford  a  good  start  thereof. 


GARDEN  SECTION. 

-The  following  report  is  ftom  Dr.  J.  F.  Appell,  who  has  charge, 
of  this  section  of  our  Station  : 
To  Dr.  J.  Kost,  Director  : 

Sir — I  have  the  honor  to  present  this  report  of  the  work  in  the 
department  under  my  charge. 

STRAWBERRIES. 

Ten  varieties  of  strawberries  were  tested  during  the  season  just 
closed,  viz:  Hoffman's  Seedling,  Noisette,  Parry,  Crimson  Cluster, 
Crescent  Seedling,  Monarch  of  the  West,  May  King,  Triomph  de 
Gand,  Sharpless  and  Leaning's  White. 

Of  these  the  Hoffman  and  Noisette  have  done  the  best,  proving 
themselves  to  be  particularly  adapted  to  our  climate  and  soil.  They 
have  produced  more  fruit  than  any  of  the  others.  The  Hoffman 
gave  the  earliest  fruit  of  all.  The  Noisette,  coming  into  bearing'later, 
produces  very  fine  Aruit  abundantly  and  continues  in  bearing  a  long 
season.  The  plant  is  very  vigorous,  sometimes  twenty  inches  across, 
and  the  foliage  healthy.  Fewer  plants  of  this  variety  died  during 
the  recent  drouth  than  of  any  other  tried. 

The  Parry,  Crimson  Cluster  and  Sharpless  produced  the  largest 
berries,  but  less  abundantly. 

Lenning's  White  is  the  only  kind  that  has  resulted  in  a  com- 
plete failure. 

The  strawberry  bed  covers  a  space  of  50x150  feet,  containing 
3,500  plants,  two-thirds  of  which  are  Hoffman's,  and  has  produced, 
up  to  May  19th,  a  few  quarts  less  than  400,  and  they  are  still  bearing 
freely.  Most  of  the  plants  were  set  out  as  late  as  November,  and 
many  had  to  be  re-planted,  owing  to  the  extreme  drouth. 

Thoroughly  rotted  stable  manure  was  put  under  the  plants  when 
sety  and  before  bearing,  in  February,  the  soil  around  each  plant  was 
removed  with  the  hand  and  fertilized  with  *^  Blood  and  Bone  "  and 
Sulphate  of  Potash,  in  the  proportion  of  one  quart  of  the  latter  to  a 
peck  of  the  former. 

With  greater  care  in  weeding  and  keeping  the  runners  from  the 
new  plant  (for  it  is  best  to  make  new  beds  each  year),  a  considerably 
larger  yield  can  be  obtained. 

The  land  on  which  these  strawberries  grew  is  reclaimed  land 
from  the  border  of  a  swamp,  raised  by  placing  2i  feet  of  sand  into 
an  excavation  and  replacing  the  muck  on  the  surface. 


ONION.     {Allium  cepa). 

This  esculent,  universally  and  successfully  cultivated  in  all 
civilized  countries,  should  be  produced  more  successfully  in  Florida. 
I  find  that  an  erroneous  impression  prevails  to  a  considerable  ex- 
tent IhrQUghout  this  part  of  the  country,  that  perfect  onions  cannot 
be  raised  from  the  seed.  To  prove  the  contrary,  to  ascertain  the 
proper  soils,  seasons,  varieties  and  fertilizers  best  adapted  to  their 
perfect  development  and  success,  is  the  object  of  the  experiments 
undertaken  in  this  department. 

Knowing  that  the  finest  and  largest  onions  have  been  produced 
in  warm  countries,  and  that  seed  of  these  varieties  is  imported  from 
countries  bordering  on  the  Mediterranean,  the  experiments  have  been 
directed  to  these  kinds  rather  than  those  originating  in  cooler  lat- 
itudes. 

A  deep,  sandy  loam,  perfectly  level,  was  chosen,  free  from  roots 
and  extraneous  matter,  and  containing  a  large  amount  of  vegetable 
matter,  supplemented  with  fertilizers  containing  a  large  percentage 
of  the  leading  plant  food — ammonia,  phosphoric  acid  and  potash. 
The  present  experiments  were  conducted  on  land  raised  by  putting 
sand  under  muck  thrown  up  from  the  lake  border,  and  sweetened  by 
turning  under  two  crops  of  cow  peas,  the  plot  employed  being  2}  feet 
above  the  ordinary  level  of  the  water  in  the  lake. 

The  onion  being  a  shallow-rooted  bulb,  requires  considerable 
moisture,  but  the  land  must  be  well  drained.  A  fine  crop  cannot  be 
had  from  soggy  land. 

The  onion  seed  loses  its  germinating  power  sooner,  perhaps,  than 
any  other  vegetable  seed.  This  I  judge  to  be  one  of  the  main  reasons 
why  they  have  not  been  relied  upon,  and  why  enormous  quantities  of 
''sets,''  or  small  onions,  are  annually  purchased  from  Northern 
seedsmen. 

The  seed  sown  in  hot  weather  must  be  shaded  from  the  rays  of 
the  burning  sun,  for,  however  fresh  the  seed  may  be,  the  young  germ 
will  otherwise  be  destroyed,  especially  if  moisture  is  deficient.  We 
have  sufficient  evidence  that  seed  grown  in  the  South,  properly  ma- 
tured and  kept  free  from  moisture,  is  reliable.  To  corroborate  this 
statement,  seed  grown  in  this  department  will  be  reported  on  in  future 
bulletins.  Of  the  twenty  varieties  under  experiment  the  following  is 
the  result  up  to  date,  May  19th : 

"  El  Paso,"  "  Giant  Brown  Rocca,"  sown  September  20th  and 
transplanted  in  November,  have  developed  into  large  onions  with  big 
necks,  not  fully  grown.    Some  of  the  El  Paso  weighed  H  pounds. 


"  White  Queen/'  sown  November  24th,  mostly  matured ;  solid, 
fiat,  white  bulb,  from  two  to  four  inches  in  diameter.  This  is  a  per- 
fect onion,  without  neck. 

"  Creole,"  "  White  Rocca,"  "  Yellow  Rocca,"  "  Globe  Madeira," 
"  Bloomsdale  Pearl,"  ''Mammoth  Silver  Skin,"  "  Mammoth  Pompeii," 
sown  November  25tb.  Most  of  these  varieties  have  grown  to  large 
size,  with  long  necks,  and  are  still  immature. 

••  White  Bermuda,"  "Red  Bermuda,"  "  Teneriffe,"  sown  Jan- 
uary 3d.  These  have  made  small,  firm,  perfectly  formed,  and  ripe 
bulbe. 

"White  Garganus,"  "White  Nocera,"  " Maggiajola,"  "Bar- 
letta,"  sown  January  19th.  They  are  flat,  white,  and  are  developing 
rapidly  into  perfectly  formed  bulbs. 

"  Golden  Globe,"  "  Spanish  King,"  planted  January  19th,  have 
not  made  much  growth. 

In  future  experiments  seeds  of  each  variety  should  be  sown  at 
the  same  time,  so  that  the  conditions  will  be  similar.  This  was  im- 
possible the  past  season,  owing  to  the  difficulty  of  procuring  seed  of  so 
many  kinds.  A  few  of  the  varieties  may  be  similar  under  different 
names. 

A  consideration  of  the  results  thus  far  obtained  seems  to  show 
that  for  rapid  growth  from  seed,  and  the  production  of  a  perfect  onion, 
the  following  varieties  will  prove  a  success  in  this  latitude  : 

"  White  Queen,"  "  White  Bermuda,"  ''  Red  Bermuda,"  "  White 
Nocera,"  "Barletta,"  "White  Garganus,"  "Maggiajola"  and 
"  Teneriffe." 

A  remarkable  garlic,  found  in  this  country,  and  described  in 
none  of  the  seed  and  plant  catalogues  that  I  am  aware  of,  has  been 
cultivated  during  the  past  season  and  is  now  ripe.  It  is  smaller  than 
any  garlic  with  which  I  am  acquainted.  It  produces,  at  maturity,  a 
dozen  or  more  small  bulblets  on  stems  ten  to  fifteen  inches  high. 
The  bottoms  make  one  or  two  bulbs  or  "  cloves,"  very  solid  and  pearly 
white,  keeping  perfectly  until  the  next  season,  in  or  out  of  the 
ground. 

Although  a  garlic,  it  is  free  from  the  rank  and  pungent  odor 
usually  found  in  this  species.  Once  planted,  it  comes  each  year  from 
a  bulb  that  may  have  been  left  in  the  ground,  or  from  some  of  the 
bulbiets  which  scatter  when  ripe.  It  produces  at  the  rate  of  over  200 
bushels  to  the  acre. 
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MELONS. 

There  is  the  supposition,  which  is  doubtless  correct,  that  nature 
affords  accommodations  to  seasons  and  latitudes.  Thus,  in  latitudes 
approaching  the  pole,  where  the  seasons  are  shorter,  all  annuals  ma- 
ture more  speedily.  This  would  argue  that  in  Florida  it  requires 
more  time  to  mature  annual  productions.  In  this  Station  a  test  was 
made  with  melons,  but  owing  to  the  drouth  that  was  experienced 
here  this  spring  the  test  was  not  complete,  because  the  growth  of  our 
plants  was  arrested  for  several  weeks.  Nevertheless,  we  produced 
from  seed  planted  on  new  ground,  in  ninety  days,  ripened  melons  of 
good  average  size.  This  probably  is  not  any  noteworthy  fact,  how- 
ever. Seeds  of  Hackensack  cantaloupes  were  planted  on  the  24th  of 
February  that  produced  ripe  melons  on  the  24th  of  May.  These  are 
of  good  size.  Montreal  Green  Nutmeg  Melon  seeds,  planted  at  the 
same  date,  required  three  days  longer  for  maturity.  Seed  of  Gray's 
Monarch — long-white — planted  February  24,  produced  ripe  melons 
of  large  »ite  on  the  24th  of  May.  The  following :  Cuban  Queen, 
Ice-Cream,  Pride  of  Georgia,  Seminole  and  Kolb  Gem,  planted  at  the 
same  time,  are  a  little  later,  but  set  very  full  of  fruit. 

EARLY    CORN. 

Seeds  of  Cory's  Sweet  Corn,  planted  on  the  8th  of  February,  pro- 
duced roasting  ears  on  the  15th  of  May.  Those  of  the  Hickock  came 
in  two  days  later.  Those  of  the  Stapler  variety,  planted  at  the  same 
time,  came  in  on  the  20th  of  May. 

We  have  plantings  of  date  later  than  the  time  of  the  drouth  that 
are  doing  finely,  and  will  make  quicker  time. 

It  would  seem  desirable  that  Stations  in  Tennessee,  Ohio,  Mich- 
igan, Massachusetts  and  Maine  would  put  in  seed,  say  the  10th  of 
June,  as  will  be  done  in  this  Station,  of  sweet  corn,  and  let  the  varie- 
ties be  those  above  named.  If  reports  are  made  of  time  that  the 
roasting  ears  are  fairly  in  season  it  may  afford  some  satisfaction,  if 
the  character  of  the  season  be  noted  also 

TERRACING  AND  DRAINAGE. 

In  the  floral  section  of  our  Station  we  have  two  and  three-fourths 
acres  of  ground  that  has  been  recovered  by  Dr.  Appell  from  the  do- 
main of  Lake  DeSoto. .  In  doing  this  the  object,  in  experimentation, 
was  not  simply  the  recovery  of  land  suitable  for  gardening  purposes, 
that  had  for  ages,  perhaps,  been  under  water,  but  the  object  also  was 
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to  determine  the  extent  of  interstinal  attraction  of  moisture  that 
can  be  obtained  by  artificial  means.  What  the  method  of  sub  irri- 
gation secures  was  here  purposed  to  be  realized  by  the  contiguity  of 
the  lake. 

It  is  not  expected  that  the  costliness  of  the  proceeding  will  admit, 
here  in  Florida,  where  good  lands  are  comparatively  cheap,  of  this 
mode  of  improvement  for  general  uses  of  land ;  but  for  smaller  tracts^ 
important  for  gardening  and  experimental  purposes,  it  is  justifiable, 
and  the  results  of  our  work  attest  this  in  the  most  notable  way. 

The  proceeding  was  by  first  raising  the  muck,  at  time  of  very 
low  water,  with  spade,  in  parallel  trench  excavation,  successively,  of 
a  few  feet  in  width,  the  muck  being  deposited  alongside  on  the  op- 
posite position  from  that  Y«*here  the  work  was  approached.  A  sand 
bank  of  several  feet  sloping  elevation  was  utilized  in  depositing  from 
cars  on  tramway  into  the  trenches,  a  layer  of  clean  sand  to  height  of 
21  feet  above  the  common  water  level.  This  is  the  transmitting  me- 
dium of  water  elevation  by  capillary  action  or  interstinal  absorption, 
which  the  clean  sand  afforded.  The  sand  thus  deposited  was  then 
overlaid  by  a  return  of  the  muck  to  a  depth  of  8  inches,  which  was 
to  do  the  functions  of  the  soil  when  properly  handled  and  prepared 
afterwards. 

It  is  easy  to  apprehend  how  successive  parallel  trenches  were 
continued  and  filled  by  sand  below  and  muck  above  until  a  wide 
terrace  was  thus  made.  The  terrace  was  made  flat  of  surface,  the 
object  being  to  regulate  the  moisture,  the  depth  of  the  sand  determin- 
ing the  extent  and  constancy  thereof.  The  terrace  is  surrounded  on 
the  outer  margin  by  a  ditch  to  prevent  overflow  from  landward. 

Lake  DeSoto  has  no  outlet  at  moderate  stages  of  water.  The 
outlet  at  flood  stages  is  wide,  hence  the  elevation  of  three  feet  keeps 
the  terrace  in  good  condition. 

Now  the  facts  concerning  DeSoto  Lake  are  that  no  considerable 
displacement  of  the  important  fertilizing  salts  has  occurred  at  any 
modern  time,  owing  to  the  insular  state  of  the  water,  and  hence  the 
muck  is  rich,  flood  time  alone  affecting  it.  In  all  similar  lakes  in 
Florida— and  there  are  many — this  principle  of  terrace  construction 
will  prove  of  eminent  avail.  This  terrace  keeps  the  proper  moisture 
for  plant  production  in  gardening,  and  the  most  extreme  drouths  do 
not  affect  it,  as  the  moisture  is  transmitted  by  the  clean  sand  below, 
its  functions  (those  of  the  sand)  being  very  different  from  the  silt  sub- 
deposits  common  to  lakes. 

The  after  treatment  Dr.  Appell  gave  to  the  super-deposit  of  the 
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muck  was,  after  cleaning  it  of  lumps,  etc.,  by  subjecting  it  in  winter 
months  to  the  growth  of  a  stand  of  rye.  At  the  first  of  April  the 
rye,  which  was  very  rank,  was  turned  under,  and  a  planting  of  cow 
peas  was  made.  When  the  latter  was  properly  ipatured  for  perfection 
in  nitrogenous  matter — when  the  young  bean  of  first  or  earliest 
growth  had  attained  full  size — the  cow  peas  were  also  turned  under, 
and  the  terrace  was  thus  left  to  rest  one  month.  This,  iu  the  first 
constructed  terrace,  was  two  years  ago,  and  last  year  there  had  been 
a  test  of  results  which  proved  a  most  wonderful  success.  The  present 
year  is,  if  possible,  still  more  promising  of  results.  A  succession  of 
crops  of  divers  kinds  has  been  put  in,  and  all  have  proven  most  satis- 
factory. In  another  section  of  this  Bulletin  will  appear  something  of 
these  crops. 

Time  alone  can  tell  the  significance  of  this  principle  of  terracing 
on  the  borders  of  the  numerous  lakes  of  our  State.  The  trenching 
or  draining  from  landward  is  never  to  be  neglected,  as  these  terraces 
do  not  need  the  surface  watering  from  overflows,  and  these  cannot 
but  do  damage.  The  rainfall  thereupon,  however,  is  not  commonly 
injurious,  owing  to  the  porous  character  of  the  deposits.  In  a  few 
minutes  after  rains  the  surface  of  the  terrace,  although  so  flat,  is  in 
good  condition  again. 

VETERINARY  AND  PHYSIOLOGICAL  SECTION. 

The  following  is  such  part  of  the  report  of  Professor  Maxwell  as 
can  have  space  in  this  number  of  the  Bulletin  : 

"After  appointment  by  Dr.  Kost,  Director  of  the  Experiment 
Station,  to  investigate  the  causes  and  nature  of  the  diseases  of  domes- 
ticated animals,  I  immediately  entered  upon  the  discharge  of  my 
duties. 

"On  the  24th  of  April  I  was  notified  of  the  death  of  a  cow  be- 
longing to  Captain  J.  F.  Baya,  of  Lake  City.  Going  at  once  I  found 
a  large  red  cow,  of  the  Shorthorn  and  Devon  cross,  that  had  been 
dead  about  12  hours.  From  her  fullness  of  flesh  it  was  manifested 
that  her  disease  had  been  acute  in  character  and  of  short  duration, 
unattended  with  much  waste  of  tissue.  The  history  of  the  case  showed 
that  she  had  been  sick  about  a  week,  but  the  description  of  her  symp- 
toms was  not  sufficient  to  warrant  a  diagnosis.  The  po8t  mortem  ex- 
amination revealed  inflammation  of  both  lungs,  which  had  passed 
through  all  the  stages  to  gangrene,  and  as  all  the  other  viscera  were 
in  a  normal  condition,  I  felt  no  hestation  in  determining  that  acute 
Sporadic  Pneumonia  was  the  cause  of  death. 
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"  May  7th  I  was  called  to  a  sick  calf  belonging  to  Mr.  Potsdamer,. 
of  Lake  City.  It  was  13  months  old,  and  had  been  sick  since  No- 
vember last — 6  months — with  what  is  locally  called  "  Salt-sick." 

"  The  calf  was  extremely  emaciated,  and  was  unable  to  stand.  His 
ears  hung  down,  his  eyes  were  closed  and  weeping,  and  tremors  oc- 
casionally affected  his  body,  especially  the  head.  The  temperature 
was  98°. 

"  It  was  evident  that  he  was  dying,  and  I  hastened  preparations 
to  examine  him  immediately.  Before  arrangements  could  be  com- 
pleted he  died,  but  before  post  mortem  changes  had  taken  place,  and 
while  it  was  yet  warm,  I  performed  an  autopsy. 

"As  I  have  said,  there  was  extreme  emaciation.  There  was  very 
little  adipose  tissue,  but  what  there  was  was  of  a  bright  yellow  color, 
and  the  wasted  muscles  were  pale  and  bloodless. 

"Of  the  internal'  organs  the  thoracic  viscera  appeared  normal, 
but  a  decidedly  changed  aspect  was  presented  upon  examination  of 
the  abdominal  organs.  The  stomachs  and  bowels,  except  the  large 
intestines,  were  almost  empty.  The  latter  were  impacted  with  hard- 
ened fceces.  Their  mucous  lining  was  extensively  inflamed,  Tvith 
erosions  within  the  true  stomach.  The  liver  was  much  larger  than 
natural,  of  a  pinkish  yellow  color  throughout,  resembling  the  human 
liver  in  yellow  fever.  Ro  altered  was  the  liver  that  an  experienced 
butcher,  to  whom  I  exhibited  a  portion,  was  incredulous  about  its 
being  liver.  The  gall  bladder  was  distended  with  dark  viscid  bile. 
The  spleen  was  atrophied,  externally  of  a  light  gray  color,  and  shriv- 
elled like  a  hand  that  had  been  held  in  hot  water.  Internally  it  was 
very  dark  and  disorganized,  with  vertical  bands  of  organized  tissue 
connecting  the  external  membranes.  The  kidneys  were  enlarged,  and 
engorged  with  dark  blood..  The  urine  bladder  was  distended  with 
dark  red  urine,  resembling  in  appearance  to  the  eye,  and  under  the 
microscope,  that  which  is  found  in  cases  of  miasmatic  hsematuria.  The 
blood  was  very  thin,  and  destitute  of  clots,  except  a  small,  firm  one  in 
the  left  ventricle  of  the  heart. 

"  In  all  respects,  except  in  the  size  of  the  spleen,  this  case  pre- 
sented the  characteristics  which  are  described  by  Drs.  Salmon,  Ditmers 
and  others  as  belonging  to  that  infectious  disease  which  prevails  from 
the  larger  part  of  Virginia  along  the  Atlantic  coast  to  Florida,  and 
thence  along  the  Gulf  to  Texas,  called  Southern  Cattle  Fever.  I  re- 
gret that  I  was  not  prepared  to  make  such  microscopic  inspections » 
cultures,  etc.,  as  the  importance  of  the  subject  demands. 

"  On  the  20th  of  May  I  was  called  to  see  another  cow  belonging 
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to  Captain  Baya,  to  which,  as  its  suffering  seemed  to  be  from  intes- 
tinal irritation,  a  brisk  saline  purgative  was  administered,  with  relief. 
The  next  day  (21st)  Captain  Baya  sent  for  me  again,  this  time  to  see 
a  oow  and  a  young  stee^r  which  were  suddenly  taken  ill. 

''The  cow  was  thought  to  be  well  at  noon,  but  soon  after  was 
taken  violently  sick,  and  at  the  time  of  my  visit,  at  4  p.  m.,  was  dying. 
In  a  few  moments  she  died,  and  I  opened  her  immediately.  Her 
paunch  was  enormously  distended  with  unmasticated  food  and  gas, 
and  her  manifold  was  impacted  with  about  equal  quantities  of  finely 
chewed  grass,  etc.,  and  mndf  which  offered  an  obstacle  to  the  passage 
through,  the  organ.  Manifestly  the  cause  of  death  was  acute  indiges- 
tion from  the  aforesaid  impaction  and  obstruction.  The  steer  was  not 
so  sick,  and  free  catharsis,  by  aisaline  aperient,  soon  relieved  it. 

"George  Troup  Maxwell,  M.  D." 

It  is  hoped  that  Dr.  Maxwell;  who  has  now  undertaken  the  in- 
vestigation of  that  singular  cattle  disease  called  "Salt-sick,"  and 
sometimes  Texas  Fever  and  cattle-plague,  which  seems  to  have  pre- 
vailed slightly  in  special  localities  in  our  State,  will  not  give  it  over 
until  something  more  satisfactory  shall  be  determined.  It  is  fortunate 
that  one  so  eminently  qualified  as  the  one  having  this  position  in  our 
Station  has  been  secured. 

ENTOMOLOGICAL  SECTION. 

RED  RUST  ON  WHEAT. 

[by   WILLIAM   H.   A8HMEAD,   ENTOMOLOGIST.] 

The  "rusts"  that  so  generally  attack  the  GhramiiKB,  cereals,  grasses, 
etc.,  are  fungoid  growths  or  parasitic  forms  of  plant  life,  belonging  to 
an  extensive  family,  termed  by  botanists  Cceomacece,  and  their  germi- 
nation and  spread  depend  very  materially  upon  atmospheric  condi- 
tions. Sometimes  they  will  lie  dormant  for  years  until  such  favorable 
atmospheric  conditions  exist — air  at  the  proper  temperature,  moisture 
and  sunshine — that  cause  them  to  spring  forth  into  vigorous,  luxuriant 
life,  to  the  wonder  of  the  observer  and  to  the  disaster  of  their 
hosts. 

The  "rust"  mentioned  by  Dr.  Kost,  in  "  Bulletin  No.  1  of  the 
Experiment  Station  of  Florida,"  page  17,  attacking  the  Mediterra- 
nean and  Martin  Amber  varieties  of  wheat  grown  on  the  experi- 
mental grounds  at  the  State  Agricultural  College,  Lake  City,  is  of 
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this  nature,  and  proves  (after  a  thorough  microscopical  examination 
of  the  samples  of  affected  wheat  sent  me)  to  be  nothing  but  a  common 
species,  quite  prevalent,  at  times,  on  wheat,  rye,  oats  and  other  grain 
crops  in  various  sections  of  the  North. 

It  is  the  "  commoD  red  rust  "  of  wheat  (^Puednia  graminis)  now 
extensively  distributed  to  all  known  portions  of  the  world  where  this 
cereal  grows. 

It  originates  from  "  spores,"  or  microscopical  dust-like  seeds  that 
are  carried  from  plant  to  plant,  principally  by  the  agency  of  the 
wind,  and  that  ultimately  find  a  nidtts  for  their  development  and 
propagation  in  the  cellular  tissue  of  vegetable  life,  gaining  access  to 
this  part  of  the  plant  through  the  stomcUa  or  breathing  pores  of  the 
epidermis. 

Wheat  that  has  been  attacked  by  red  rust  is  easily  recognized: 
The  blades  and  stalks  are  usually  the  first  to  exhibit  the  parasite, 
presenting  the  appearance  of  being  covered  with  little  projecting 
points,  sprinkled  over  with  blotches  of  yellowish  and  reddis]^  colored 
dust.  These  blotches  spread  rapidly  to  all  portions  of  the  plant,  es- 
pecially after  wet  weather,  followed  by  a  hot,  dry  spell,  until  finally 
they  reach  the  wheat  ears  or  heads,  when  the  damage  or  loss  to  the 
grower  is  considerable. 

A  cross  section  made  of  a  wheat  blade  affected  by  this  rust,  and 
placed  under  a  powerful  lens  so  the  different  cells  composing  the 
eellular  tissue  can  be  distinctly  seen,  shows  the  method  of  growth  of 
this  fungus  and  its  injurious  effects  on  the  plant. 

The  myeelii,  or  the  roots  of  the  fungus,  are  plainly  exhibited,  ex- 
tending in  various  directions  through  the  cells,  and  drawing  upon 
them  for  their  growth  and  sustenance,  thereby  absorbing  the  vitality 
from  the  wheat  Upon  each  mycelium  grows  a  globular  head,  swell- 
ing and  increasing  in  size  until  segmentation  takes  place,  and  it  is 
divided  into  thousands  of  little  dust-like  particles  or  grains,  each 
grain  being  the  seed  of  some  future  fungus. 

It  is  the  swelling  or  ripening  process  of  the  heads  of  the  mycelii 
that  rapture  and  burst  through  the  epidermis,  and  produce  the  little 
projecting  points  on  the  blade  and  stalk,  already  mentioned,  while 
the  yellowish  and  reddish  colored  dust  surrounding  them  is  nothing 
bot  the  spores  or  germs  ejected  from  these  heads  on  reaching  matur 
ity,  and  distributed  about  as  is  the  pollen  of  flowers. 

No  satisfactory  remedy  is  known  for  this  ftingus,  and  the  only 

« 

solntion  for  the  evil  seems  to  be  in  introducing  and  growing  varieties 
of  cereals  that  will  resist  the  attacks  of  these  cryptogams. 
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THE  PEAOH  cuRCULio.    (  Oonotrochelus  nenuphar,  Herbst.) 

(A  little  enout-beetle,  stinging  and  laying  itfl  eggs  in  the  green 
fruit,  causing  them  to  exude  a  gummy  substance  and  fall  to  the 
ground.) 

All  during  the  month  of  April,  the  immature  fruit  on  most  of  the 
peach  trees  at  the  State  Agricultural  College  grounds,  was  stung  by 
some  insect,  and  dropped  to  the  ground  long  before  reaching  matu- 
rity. Director,  Dr.  Kost,  noticing  this — and  that  it  was  of  frequent 
occurrence  all  over  our  State — handed  me  specimens  with  instructions 
to  investigate  the  trouble,  and  prepare  a  report  on  the  subject  for  the 
next  Bulletin. 

This  has  been  done,  and  below  I  give  a  description  of  the  insect 
in  its  various  stages,  its  method  of  injury,  and  practical  hints  and 
remedies  for  its  destruction  and  prevention. 

The  little  snout-beetle  causing  the  injury,  is  identical  with  the 
"  Plum  Curculio"  or  "  The  Little  Turk  "  attacking  the  plum  at  the 
North  and  West,  and  also  attacking  this  and  other  fruits  in  Florida. 

With  us,  it  is  unquestionably  the  most  destructive  enemy  of  the 

peach,  the  most  difficult  to  contend  with,  and  when  unchecked  in  its 

depredations,  occasions  annually  a  loss  amounting  to  hundreds  of 

dollars. 

The  Beetle. — The  insect  that  occasions  this  heavy  loss  is  a  small 

hard-shelled,  black  beetle,  20-100  of  an  inch  long,  having  its  head 
vertically  elongated  into  a  stout,  strongly  striate  and  punctate  snout, 
at  the  tip  of  which  is  found  a  pincer-like  mouth  with  which  it  punc- 
tures or  cuts  into  the  peach.  Its  back  is  roughened  or  corrugated, 
and  marked  with  grayish  colors,  while  on  each  wing-case  or  the  hard, 
chitinous  fi'ont  wings — the  hind  wings  being  membraneous  and  folded 
beneath  them — is  a  black,  shining  prominence,  followed  by  a  dull 
yellow  band  composed  of  yellow  and  white  hairs.  The  legs  are 
stout,  blackish,  while  the  thighs  are  much  swollen  and  toothed  be- 
neath. 

As  soon  as  the  young  fruit  is  fully  formed — which  in  Florida  oc- 
curs early  in  April — the  female  curculio  proceeds  to  lay  her  eggs. 
Alighting  on  the  young  fruit,  she  stings  or  punctures  with  her  pincer- 
like  jaws  the  tender  immature  fruit,  forces  her  snout  under  the  skin, 
puncturing  and  moving  it  about  until,  with  its  aid,  a  sufficiently  deep 
and  smooth  cavity  has  been  formed  for  the  reception  of  her  egg. 

The  Egg,  —The  egg,  which  she  now  proceeds  to  deposit  in  the 
hole  just  made,  is  2-100  of  an  inch  in  length,  of  an  oblong-oval 
shape,  and  pearly  white  color  ;  after  ovipoeition,  turning  about,  with 
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the  aid  of  her  snout,  the  egg  is  pushed  to  the  bottom  of  the  hole  made 
for  its  reception.  This  important  task  performed,  she  makes,  with 
her  mandibles,  a  slight  incision  on  one  side  of  the  cavity  where  the 
egg  now  lies,  and  the  piece  thus  formed,  is  shoved  forward,  completely 
oovering  the  egg,  affording  it  protection  from  the  hot  sun,  and  hiding 
it  from  the  preying  eye  of  Proctotupid  and  other  parasites. 

T%e  Larva, — In  less  than  a  week — the  duration  of  the  incubating 
period  depending  very  materially  upon  the  state  of  the  weather,  heat 
acceleratiug,  cold  retarding  its  development — the  egg,  so  carefully 
deposited  and  protected,  hatches,  aod  there  issues  a  soft,  white,  tiny 
grub  or  larva,  which  immediately  begins  to  feed  on  the  pulp  of  the 
green  fruit,  all  the  while  boring  and  making  its  way  to  the  stone  or 
kernel. 

It  is  during  this  period — while  the  grub  is  progressing  towards 
the  kernel,  where  it  reaches  its  full  growth — that  the  gummy  exuda- 
tion, BO  noticeable  on  green  fruit,  is  formed. 

The  young  grub  arrives  at  maturity  in  the  fallen  peach,  within 
four  or  five  weeks ;  it  is  a  maggot-shaped,  footless,  creamy  white  grub, 
and  measures  35-100  of  an  inch  in  length.  The  head  is  light  brown. 
Extending  along  each  side  of  the  body  is  a  pale,  glossy  line,  below 
this  line  a  row  of  minute  black  hairs,  while  above  or  dorsally,  there 
are  two  rows  of  hairs. 

The  Pupa. — The  grub,  having  now  reached  its  full  growth,  eats 
its  way  out  of  the  decaying  peach,  and  burys  itself  several  inches  in 
the  earth,  where  it  transforms  into  a  pupa.  During  this  stage  it  un- 
dergoes a  marked  change,  and  takes  on  the  characteristic  features  of 
the  future  beetle.  The  legs,  wings,  snout,  etc.,  of  the  imago  being 
plainly  revealed  long  before  its  final  transformation. 

Its  existence  in  this  pupa  or  chrysalis  stage  in  its  life's  history 
seldom  extends  over  a  period  of  four  or  five  weeks,  when  it  transforms 
into  a  perfect  beetle,  njakes  its  way  to  the  surface  of  the  earth,  as- 
sumes its  natural  hue,  and  lives  on  different  substances — leaves,  bark, 
fruit,  etc. — ^until  cold  weather,  when  it  is  compelled  to  hibernate  for 
the  winter  under  fallen  debris,  under  logs,  in  crevices  of  bark,  etc., 
coming  forth  again  in  spring  to  renew  its  depredations  on  young  fruit 
as  did  its  ancestors. 

Preventive  Measures  and  Remedies. — From  a  study  of  the 
life  history  of  this  beetle,  as  recorded  above,  it  will  be  seen  that  much 
may  be  accomplished  in  preventing  the  increase  of  this  destructive 
pest ;  and  I  believe  firmly  if  the  following  preventive  measures  be 
carried  out  uniformly,  judiciously  and  persistently  from  year  to  year. 
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the  results  would  be  in  diminishiDg  annually  their  numbers,  and 
ultimately  almost  entirely  freeing  our  orchards  from  this  most  injuri- 
ous species. 

Removing  Stung  and  Fallen  Fruit, — All  green  fruit  stung  by  the 
curculio,  and  exhibiting  the  gummy  exudation,  should  be  picked — 
they  will  never  amount  to  anything  if  left  on  the  tree — and,  with  the 
fallen  fruit,  should  be  gathered  together  and  destroyed  ;  not  a  single 
one  containing  the  grub  should  be  allowed  to  escape  destruction,  to 
produce  a  progeny  for  the  following  year. 

Catching  the  Ourculio, — Another  preventive  measure,  and  a  well 
known  one,  is  to  jar  and  catch  the  curculios  in  nets  or  on  sheets  or 
cloth  spread  for  the  purpose  beneath  the  tree,  before  they  have  had 
time  to  deposit  eggs  in  the  young  fruit.  The  modus  operandi  is  as 
follows :  Take  a  large,  white  sheet,  or,  better,  sail  cloth,  cut  a  circular 
hole  out  of  the  centre  large  enough  to  enclose  the  trunk  of  any  sized 
tree,  leaving  a  slit  or  opening  to  the  outer  edge  of  the  cloth,  ^o  it 
can  be  laid  out  flat  on  the  ground,  surrounding  the  trunk  of  the 
tree. 

The  cloth  now  being  properly  spread,  a  sudden  jar  is  given  to  the 
tree,  or  a  succession  of  jars,  and  the  curculios,  as  is  their  habit  when 
suddenly  alarmed,  simulate  death  and  fall  to  the  ground,  and  are 
caught  on  the  cloth.    They  can  then  be  gathered  and  destroyed. 

This  plan  may  be  carried  out  by  the  boys  and  girls  on  the  place, 
or  negro  boys,*  who  will  find,  in  catching  and  destroying  the  beetles,  a 
pleasurable  pastime. 

In  Florida,  this  method  should  be  carried  out  all  during  the 
month  of  April. 

Remedies, — Spraying  with  a  wash  made  of  London  Purple  o'' 
Paris  Green  has  been  highly  recommended  by  fruit  growers,  and 
many  of  those  who  have  tried  it  attest  to  its  eflicacy  and  the  bene- 
ficial results  following  the  application. 

The  wash  should  be  sprayed  over  the  trees  as  soon  as  the  blos- 
soms have  fallen. 

This  remedy  has  been  strongly  denounced  by  one  of  our  highest 
authorities ;  but  practical  fruit  growers  highly  commend  it,  and  with 
reason.  The  beetles,  whose  food  at  this  period  is  nearly  entirely  fo- 
liaceous,  eat  of  the  poisoned  peach  leaves  and  are  killed  before  they 
have  had  time  to  deposit  their  eggs. 
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THE  PEACH  BORER.     {Sannina  exUioaa,  Say.) 

(A  soft,  cylindrical,  16-footed,  yellowish  white  grub,  with  a  red- 
dish head,  boring  under  the  bark  and  into  the  crown  and  roots  of  the 
peach  tree,  causing  a  copious  exudation  of  gum.) 

One  of  the  most  familiar  insects,  destructive  to  peach  trees  in 
Florida,  is  "  The  Peach-tree .  Borer, "  the  larva  of  a  beautiful  little 
moth  Sannina  exUiosa,  Say,  now  widely  distributed  throughout  North 
America.  ^ 

It  was  formerly  classed  by  entomologists  and  writers  on  injuri- 
ous insects,  in  the  old  genus  Aegeria,  but  in  a  recent  generic  revision 
of  the  family  AegeriidcR,  by  Mr.  Henry  Edwards,  of  New  York  City, 
one  of  our  highest  authorities  in  the  Order  Lepidoptera.  it  has  been 
shown  to  belong  properly  to  Walker's  genus  Sannina^  where  it  is  now 
placed. 

By  an  inexperienced  person,  the  male  of  this  moth,  so  remark- 
able is  the  resemblance,  might  easily  be  mistaken  for  a  wasp ;  and 
this  protective  mimicry,  with  its  quick,  rapid  flight,  undoubtedly  as- 
sists it  in  escaping  from  numerous  toes. 

The  Moth. — The  moth  may  be  found,  in  Florida,  flying  about 
the  orchard  in  the  day  time,  early  in  April.  The  female  moth  is 
much  larger  than  the  male,  the  wings,  when  expanded,  measuring 
1.3  of  an  inch;  the  front  wings  are  opaque,  glossy,  steel- blue;  the 
hind  wings  being  glassy  or  transparent,  with  a  blue  margin.  The 
thorax  and  abdomen  are  dark  steel  blue  with  a  purplish  tinge,  the 
fourth  abdominal  segment  having  a  dorsal  orange  colored  band,  while 
the  legs  are  blue,  banded  with  yellow. 

The  male  has  a  wing  expanse  of  ouly  about  an  inch,  and  other- 
wise diflfers  from  the  female  in  having  all  four  wings  transparent,  bor- 
dered and  veined,  however,  with  steel  blue.  The  color  of  the  body  is 
the  same  as  the  female  ;  but,  the  palpi  beneath,  a  band  at  base  of  the 
head,  two  narrow  bands  on  its  abdomen,  and  the  fringe  at  its  tip,  are 

yellow. 

The  Egg. — The  female,  soon  after  pairing — in  Florida  during 

the  month  of  April — deposits  an  egg  upon  the  trunk  of  the  peach 

tree  close  to  the  crown  ;  it  is  perfectly  smooth,  oblong  oval,  of  a  dull 

yellow  color,  and  measures  about  3*  100  of  an  inch  in  length. 

^e  Larva, — From  this  egg,  in  from  five  to  six  days,  hatches  a 

tiny  young  borer  that  penetrates  into  the  inner  bark  and  sap-wood,  a^ 

cold  weather  advances,  gradually  working  its  way  downward  into  the 

crown  and  roots ;  and  it  may  always  be  detected  at  work  from  the 

gummy  exudations  and  castings  issuing  from  its  burrow. 
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When  several  of  these  larvae  work  together,  dr  when  they  have 
nearly  reached  maturity,  they  become  exeedingly  injurious,  and,  un- 
less promptly  removed,  will  almost  entirely  girdle  the  tree ;  if  allowed, 
without  hindrance,  to  complete  their  transformation,  the  final  result 
being  the  tree  killed  outright,  or  its  vitality  so  much  destroyed  that 
it  will  be  forever  fruitless.         % 

The  full  grown  borer  measures  60400  of  an  inch  in  length  ;  it  is 
of  a  yellowish  white  color,  with  a  reddish  brown  head,  the  segment 
immediately  following  the  head  being  paler  or  yellowish  brown ;  on 
each  of  the  following  segments  are  warty-like  spots  from  which  issue 
short,  brownish  bristles.  The  spiracles  or  breathing  pores  along  the 
sides  are  oval,  and  of  a  dull  reddish  color.  It  has  sixteen  legs — six 
true  legs  and  ten  abdominal  or  prolegs ;  the  true  ]egE>  are  tipped  with 
black,  the  prolegs,  yellowish  with  black  dots. 

The  Cocoon. — The  larva  or  borer,  on  attaining  full  growth, 
spins  a  brown,  oblong  oval  cocoon,  interwoven  with  its  castings,  ex- 
crementitious  particles,  pieces  of  bark,  etc.,  within  which  it  trans- 
forms, almost  immediately,  into  a  pupa. 

The  Pupa. — The  pupa,  removed  from  the  cocoon,  measures  80-100 
of  an  inch,  and  is  of  a  brownish  yellow  color ;  the  abdominal  seg- 
ments, excepting  the  three  terminal  ones  which  have  but  a  single 
row,  each  have  a  double  row  of  transverse  spiny  tubercles,  and  the 
sutures  are  dusky. 

The  moth  issues  from  ihe  pupa  in  from  eighteen  to  twenty-four 
days,  when  the  cycles  in  the  life  history  of  the  peach  borer  are  com- 
pleted. 

Preventive  Measures  and  Remedies. — Many  remedies  have 
been  tried  and  recommended  for  this  pest ;  but,  up  to  the  present  day, 
none  are  entirely  satisfactory,  and  at  times  the  knife  mu6t  be  resorted 
to  for  its  removal. 

Now,  however,  that  its  life  history  in  Florida  is  known,  I  believe 
that  by  carrying  out  the  following  simple  plan,  based  on  the  habits  of  , 
the  insect,  at  a  minimum  cost  we  can  render  our  trees  almost  borer- 
proof: 

Poisoned  Wash  on  the  Trunk, — In  the  life  history  of  this  moth,  as 
given  above,  it  has  been  shown  : 

First.  That  it  is  single-brooded,  i.  e.,  produces  but  a  single  brood 
of  young  during  the  year. 

Secondly.  That  the  moth  issues  from  the  pupa  during  April, 
and. 

Thirdly.     That  it  is  during  this  month  that  they  pair,  and  de- 
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poeit  eggs  on  the  "trunk  of  the  tree  cloee  to  the  crown  from  which  come 
the  borers. 

What  inference  naturally  follows  ? 

Why y  prevent  the  moth  from  laying  the  eggs,  or  destroy  tJie  young 
borers  before  they  have  Imd  time  to  penetrate  under  the  bark,  and  the  evil 
ceases. 

This  is,  I  believe,  entirely  practicable,  not  only  against  the  at- 
tacks of  this  borer,  but  others  of  a  similar  character,  when  their  life 
histories  are  thoroughly  understood.  These  are  the  practical  and 
economic  results  that  are  to  follow  scientific  investigations,  and  where 
the  horticulturist  and  agriculturist  are  to  be  benefited  from  studies 
into  the  habits  and  development  of  injurious  insect'  pests  made  by  the 
trained  entomologist. 

It  is  believed  the  following  recipe  will  prove  an  effectual  preven- 
tive against  the  attacks  of  the  peach  borer,  and  is  being  experimented 
with  in  the  Station  work 

Poisoned  Soap  Wasli- — Formula  No.  1 . 

Soap 1  pound. 

Paris  Green  or  London  Purple...!  ounce. 
Water 2  galls. 

See  that  the  soap  is  thoroughly  dissolved  in  the  water  before  add- 
ing the  Paris  Green  or  other  poisonous  ingredient ;  then  mix  all  thor- 
oughly together.  The  wash  now  being  properly  prepared,  the  base  of 
the  trunk,  from  the  crown  upwards  for  a  distance  of  a  foot,  is  thor- 
oughly painted  with  the  mixture. 

It  is  best  applied  with  a  common  whitewash  brush,  and  when  ap- 
pljring,  the  soil  surrounding  the  crown  should  be  temporarily  removed 
so  as  to  insure  the  wash  reaching  the  crown,  and  to  avoid  any  possi- 
bility of  the  moth  depositing  an  egg  on  any  portion  of  the  bark  be- 
tween the  root  and  the  trunk  not  reached  by  the  mixture. 

THE  PEACH  ROOT  KNOT.     (Anguillula  f  species,) 

(A  minute,  thread-like  worm  forming  gall-like  knots  or  excres- 
cences upon  the  roots  of  the  peach  and  other  trees  and  plants.) 

A  new  disease,  popularly  known  as  the  "  Root  Knot, "  has  re- 
cently attracted  the  attention  of  peach  growers  in  various  sections  of 
our  State,  which  seriously  jeopardizes  the  future  successful  cultivation 
of  this  standard  and  profitable  fruit  in  Florida;  and  its  cause, 
origin,  and  prevention  are  earnestly  sought  for  by  our  horticul- 
turists. 
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Within  the  past  few  months,  the  evil  seems  to  be  on  the  increase, 
and  an  investigation  of  its  nature,  and  a  solution  of  the  many  prob- 
lems involved,  are  being  attempted  at  our  Experiment  Station. 

Our  investigations  and  experiments  are  still  in  their  incipiency, 
and  the  time  during  which  they  have  been  conducted  is  yet  too  brief 
to  obtain  definite  results,  and  no  particular  value  can  be  attached  to 
their  publication  now. 

Still,  we  have  a  prospect  of  ultimate  success,  and  some  facts  dis- 
covered respecting  the  nature  of  this  new  trouble,  its  effects  upon  the 
tree,  etc.,  justify  a  brief  notice  of  it  here. 

Pathological  Gonditiofi  of  a  Tree  Affected  with  Root  Knot — To  a 
practiced  eye,  a  peach  tree  badly  affected  with  the  root  knot,  presents 
a  generally  debilitated  appearance ;  the  usual  amount  of  chlorophyl 
in  the  leaves  is  wanting,  while  some  of  them  are  dry,  yellow,  and 
parched ;  the  fruiting  power  is  greatly  lessened,  the  majority  of  the 
fruit  dropping  long  before  the  ripening  process  begins;  some  of  the 
twigs  and  branches  die,  and  there  is  a  drooping,  sickly  appearance 
about  it  not  perceptible  in  strong,  healthy  trees. 

An  examination  of  the  roots  of  these  sickly  looking  trees,  re- 
veals multitudinous  tuberous  swellings,  knotty  galls  or  excrescences 
strung  out — usually  a  slight  distance  apart,  but  frequently  contiguous 
and  pressing  upon  each  other — along  all  the  fibrous  and  smaller 
rootlets,  and  to  a  much  less  degree  on  some  of  the  larger  roots. 

Its  Cause. — On  making  a  microscopical  dissection  of  some  of 
the  galls,  I  find — in  some  of  them — coiled  up  in  the  interior,  a 
minute,  thread-like  worm,  which  I  believe,  with  Prof.  F.  L.  Scribner, 
of  the  United  States  Department  of  Agriculture,  who  was  the  first  to 
detect  these  worms,  to  be  the  cause  of  the  trouble. 

This  little  worm  belongs  to  the  Order  Nematodes,  and  is  closely 
allied  to  several  well  known  forms  parasitic  on  man.  The  human 
round  worm  Ascaris  lumbricoides,  Linn,  living  in  the  intestines ;  the 
pin-worm,  Oxyuris  vermicularis,  Linn,  living  in  the  rectum  of 
children  ;  the  hair-worm  Oordim  aquaticus,  Linn,  living  in  grasshop- 
pers, caterpillars,  etc.,  and  the  hog- worm.  Trichina  spiralis,  Owen, 
producing  the  well  known  disease.  Trichinosis,  in  man,  are  good  exam- 
ples, although  many  others  might  be  cited,  whose  habits  and  life  his- 
tories are  familiar  to  the  physician  and  scientist. 

In  this  country,  comparatively  little  study  has  been  given  to  the 
AnguUlulcR,  and  almost  nothing  is  known  of  our  species,  and  whether 
any  of  them  are  identical  with  the  forms  found  in  Europe.  My 
thanks  are  due  to  Dr.  George  Dimmock,  of  Cambridge,  Mass.,  for 


21 

kindly  sending  me  a  list  of  the  continental  works  treating  upon  these 
animals ;  it  comprises  the  names  of  some  twenty-two  authors  who 
have  made  special  studies  on  their  structure,  classification  and  habits, 
and  some  of  these  works  will  have  to  be  studied  and  consulted  before 
I  can  properly  place  the  species  depredating  our  peach  trees. 

The  habits  of  some  of  the  Anguillulse  are  known :  Anguillula 
tritid,  Needham,  prcduces.a  gall  in  the  heads  of  wheat ;  the  vinegar 
worm,  Anguillula  aceti,  Ehrenberg,  but  two  millimetres  long,  is  a  com- 
mon species  found  in  yinegar;  while  many  other  species  are  found  in 
damp,  moist  soils,  on  the  roots  of  plants,  in  flowers,  and  in  various  de- 
composing substances.  Greef  records  Anguillula  radidcola  from  the 
roots  of  Dodarasia,  Poay  Triticum,  Sedum,  etc.,  and  a  species  probably 
closely  related,  if  not  identical  with  it,  is  found  here  in  Florida  on 
the  roots  of  grass,  tomato,  bean  and  other  plants. 

£xPERiiCENTATiON  FOR  REMEDIES. — The  following  remedies 
for  the  destruction  of  this  pest  are  being  tried,  but  no  definite  results 
can  yet  be  given. 

Experiment  No.  1. — Bisulphide  op  Carbon. — With  the  aid 
of  a  pointed  stick,  small  holes  were  made  all  around  a  tree,  so  as  to 
reach  the  affected  roots,  and  a  small  amount  of  the  fluid  was  poured 
into  each  hole  and  then  closed  up  with  earth.  It  is  believed  this 
mixture  will  either  kill  the  worms  or  at  least  act  as  a  counteroderant 
and  prevent  their  attacks. 

Experiment  No.  2. — Chloride  of  Lime. — This  preparation 
was  applied  in  the  same  way  as  in  Experiment  No.  1,  but  what  effect  it 
will  have  on  the  anguillulse  is  not  yet  known. 

Experiment  No.  3. — Common  Salt. — Salt,  as  is  very  well 
known,  is  distasteful  to  many  worms,  either  killing  or  driving  them 
away,  and  has  frequently  been  applied  for  this  purpose  with  decided 
succesB.    It  is  being  tried,  with  the  peach  anguillula. 

the  corn  aphis.     (Aphis  Maidia,  Fitch.) 

(Green  plant  lice — ^the  winged  individual,  with  a  black  head  and 
thorax,  living  in  communities,  on  the  leaves  of  sorghum  and  corn,  and 
puncturing  and  feeding  on  the  oozing  juice.) 

About  the  middle  of  May  countless  myriads  of  a  small,  green 
aphis  were  observed  to  have  attacked  the  Sorghum,  Broom  and  Kaffir 
corn,  growing  on  the  College  experimental  grounds.  In  such  num- 
bers were  they,  crowding  and  jostling  each  other  on  the  leaves,  par- 
ticnlarly  in  the  leaf  axils  and  at  the  base  of  the  seed  tassels,  that 
grave  fears  were  entertained  that  the  entire  crop  would  be  destroyed 
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before  a  remedy  could  be  applied.  Fortunately  these  fears  proved 
groundless,  as  several  predaceous  and  parasitic  insects  bad  already 
begun  preying  upon  them,  and  with  their  friendly  services  and  an 
application  of  a  wash,  the  number  of  the  aphides  soon  rapidly  dimin- 
ished, and  no  serious  apprehension  is  now  felt  for  the  crop. 

This  green  plant  louse,  from  which  so  much  damage  was  appre- 
hended, is  the  corn  aphis  (^Aphis  maidu),  originally  described  by  Dr. 
Asa  Fitch,  the  celebrated  State  Entomologist  of  New  York,  in  his 
second  report,  published  in  1857. 

It  has  been  discovered  subsequently,  however,  in  several  of  the 
Western  States  on  corn  and  sorghum.  Dr.  Cyrus  Thomas,  formerly 
State  Entomologist  of  Illinois,  treats  of  it  in  the  Eighth  Report  of  the 
Noxious  and  Beneficial  Insects  of  Illinois,  and  his  successor,  the  able 
present  incumbent  of  that  ofHce,  Prof.  S.  A.  Forbes,  has  given  us  a 
much  fuller  history  and  description  of  this  aphis  and  its  enemies  in 
the  twelfth  report. 

The  species  on  the  corn  has  been  shown  to  be  a  strictly  vivipa- 
rousformj  and  there  exists,  unquestionably,  an  oviparous  form,  having 
some  other  food  plant,  which  migrates  from  it  to  the  corn,  as  has 
been  shown  to  be  the  case  with  the  hop  aphis  (^Pkorodon  humuli, 
Schrank).  It  is  always  important  to  discover  this  form  in  order  to 
thoroughly  understand  the  migrations  and  life  histories  of  many 
species  in  the  family  AphididcB,  and  a  special  effort  will  be  made  the 
present  summer  to  discover  this  form,  and  find  out  from  whence  came 
the  corn  aphis.  The  field  of  corn  affected  by  them  is  contiguous  to  a 
rich  hammock,  and  many  trees  and  plants  growing  in  it  were  found 
to  be  affected  with  many  species  of  aphides,  and  it  is  not  improbable 
that  some  one  of  these  will  prove  to  be  the  migrating  form  of  the 
corn  aphis. 

The  description  of  this  aphis  is  as  follows: 

Wingless  viviparous  female. — Length,  eight  to  ten  inches ;  long 
ovate,  and  of  a  pea  green  color.  The  antennae  are  short,  not  reaching 
to  the  base  of  the  abdomen,  the  basal  joints  pale,  the  terminal  joints 
dusky,  eyes  brown.  The  beak  is  very  short,  not  reaching  beyond  the 
middle  coxir.,  the  tip  swollen  and  dusky.  All  the  legs  dusky,  ex- 
cepting the  bases  of  the  femora,  which  are  pale.  Honey  tubes  short, 
slightly  swollen  in  the  middle,  and  black.  The  cauda,  too,  is  very 
short  and  black,  and  there  is  a  dusky  blotch  beneath  it. 

Winged  viviparous  female, — Length,  eight  inches ;  head  and 
thorax  black ;  collar  and  prosternum  green.  The  abdomen  is  pale 
green,  wUh  each  of  the  abdominal  spiracles  surrounded  by  a  reddish 
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brown  or  blackiah  blotch ;  canda  and  honey  tubes  black.  The  wings 
are  hyaline,  with  very  slender,  delicate  veins;  stigma  long,  lanceolate ; 
the  stigmal  vein  strongly  curved,  otherwise  sirnilar  to  the  apterous 
form. 

Its  Natural  Enemies. — Prof.  Forbes,  in  his  report  referred  to 
above,  records  among  the  predaceous  insects  destroying  this  aphis  in 
Illinois,  the  smaller  two-spotted  lady  bug  (Hyperaspis  signata,  Oliver), 
the  plain  lady  bug  (Oydoneda  sanguinea),  the  spotted  lady  bug 
{Megilla  maculata.  DeGeer),  the  nine-spotted  lady  bug  (Cbcdnella 
g-noUUa),  the  icy  lady  bug  {Hippodamia  glacialis),  and  a  lace-winged 
fly  {Okrywpa  sp.),  and  one  internal  parasite  Apkidins  (adialytua) 
maidaptiidiSy  Forbes. 

All  of  these  insects  have  been  noticed  preying  on  it  here  but  the 
last  mentioned.  Besides,  two  species  of  Syrphid  flies  and  two  other 
internal  parasites  have  been  reared  from  it  by  me,  one  of  which  is 
very  closely  related  to  Forbes^  Apkidins  maidaphidis. 

It  is  very  gratifying  to  me  to  be  able  to  still  furtl^er  add  to  our 
koowledge  of  the  internal  parasites  of  this  insect,  and  below  I  submit 
descriptions  of  these  two  species,  both  of  which  are  new  to  science : 

Aphidius  Jlavicoxa,  n.  sp.,  female. — Length,  .07  to  .09  of  an  inch  ; 
head  and  thorax  shining  black ;  abdomen  flavo-testaceous,  slender, 
pointed  ovate,  and  longer  than  the  head  and  thorax  together ;  eyes 
and  antennse  dark  brown ;  antennse  thirteen  jointed,  reaching  to  the 
base  of  the  abdomen,  the  two  basal  joints  yellow ;  clypeus,  mandibles, 
labial  and  maxillary  palpi  and  legs,  including  all  coxse,  yellow ;  a 
dusky  streak  along  the  superior  edges  of  the  femora,  while  the  tips  of 
posterior  femora  and  tarsi  are  obfuscated ;  tegulte  and  base  of  shoul- 
ders yellow ;  wings  hyaline,  pubescent;  veins  and  stigma,  brown ;  the 
radius  somewhat  abruptly,  angularly  bent  near  the  tip.  The  male 
differs  from  the  female  in  having  longer  fifteen-jointed  antenme,  that 
reach  to  the  tip,  or  slightly  beyond  the  tip,  of  the  abdomen. 

The  abdomen  is  fusiform,  much  more  slender  and  darker  colored 
than  in  the  female,  being  more  of  a  rufo-testaceous,  the  pedicel  or 
first  joint  long,  while  the  legs  are  also  darker  and  of  a  decided  brown 
color. 

This  species  approaches  nearest  to  Aphidius  maidaphidis,  Forbes, 
but  in  that  species  the  hind  coxse  are  described  as  being  black,  whereas 
in  this  species  all  of  the  coxse  in  both  sexes  are  yellow. 

Described  from  many  specimens  reared  from  parasitized  aphides 
between  May  18th  and  26th. 

Pachyneuron    maidaphidis,    n.    sp.,  female. — Length,  .06  inch  ; 
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black,  with  metallic  brown  tingings,  the  metathorax  and  abdomen 
more  decidedly  metallic.  The  head  and  thorax,  under  a  strong  lens, 
show  a  fine,  scaly  punctuation.  Palpi  dusky.  Antennae,  the  scape 
and  pedicel  smooth,  shining  black ;  flagellum,  brownish  black,  and 
covered  with  a  whitish  pile.  All  coxie  and  femora  black ;  trochan- 
ters, apical  tips  of  femora,  tibiae  and  tarsi,  excepting  the  terminal 
joint,  yellowish  white;  wings  hyaline,  pubescent;  the  veins  dark 
brown,  the  marginal  vein,  the  characteristic  feature  of  the  genus, 
being  very  much  thickened. 

This  species  is  very  closely  related  to  Pachyneuron  aphidivora, 
Ashm.,  described  by  the  writer  in  Bulletin  No.  14,  U.  S.  Department 
of  Agriculture,  page  14,  reared  from  Aphis  hrassmr^  Linn,  but  differs 
from  it  principally  in  the  general  color^  and  decidedly  in  the  color  of 
the  antennae,  abdomen  and  legs. 

Described  from  several  specimens  bred  May  26th. 

Remedies. — Experiment  No.  1. — On  May  18th  the  following 
wash  was  prepared  and  sprayed,  with  a  very  poor  instrument,  on 
several  rows  of  sorghum  affected  with  the  aphis  : 

White  Hellebore 1  pound. 

Flour 3  pounds. 

Water 1  barrel. 

The  flour  was  used  to  give  body  and  an  adhesive  quality  to  the 
mixture,  and  all  the  ingredients  were  thoroughly  stirred  together  and 
dissolved,  as  far  as  possible,  before  application.  May  19th,  twelve 
hours  after  the  application,  an  examination  revealed  a  very  large 
percentage  of  the  aphides  killed  and  others  very  weak  and  dying,  but 
the  experiment  was  not  entirely  satisfactory,  and  I  cannot  recommend 
it  at  present.  Further  experiments  must  be  made  before  I  can  defi- 
nitely and  finally  decide  as  to  its  merits. 

RED  SPIDER  ON  CASTOR  BEAN.     (Tetranychtis  telariuSj  Linn.) 

(A  minute,  garnet-colored  mite,  living  on  the  under  surface  of  the 
leaves  of  the  castor-bean  and  other  plants,  weaving  a  fine  web,  and 
puncturing  and  feeding  on  the  sap  and  epidermis.) 

On  May  loth  a  castor  bean  tree  on  the  premises  of  Mr.  Edwin 
P.  Holmes'  place,  at  St.  Nicholas,  Fla.,  was  observed  to  be  attacked 
by  millions  of  red  mites;  their  webs  covered  every  leaf,  and  the  leaves 
presented  a  glossy,  dry,  yellow  blotched  appearance,  as  though  they 
had  passed  through  a  terrible  scalding.  Many  of  them,  too,  were 
sucked  dry  and  entirely  killed  from  the  innumerable  punctures  of 
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these  minute  depredators.  The  under  surface  of  all  the  leaves  were 
literally  swarming  with  millions  of  these  mites,  in  all  stages  of 
growth,  giving  a  splendid  opportunity  for  making  a  thorough  biologi- 
cal study  of  the  species,  of  which  I  have  not  failed  to  avail  myself. 

The  species  proved  to  be  the  Tetranychvs  telarrn^,  Linn,  an  omni- 
vorous depredator,  familiar  to  most  gardeners,  on  many  varieties  of 
plants,  shrubs  and  trees,  both  in  the  hot-house  and  in  the  garden. 

It  belongs  to  the  family  of  spinning  mites,  TefranychidcF,  and 
Mr.  Andrew  Murray,  F.  L.  S.,  in  speaking  of  the  species  in  his  clas- 
sical little  work,  '*  Economic  Entomology,"  says :  "  This  and  most,  if 
not  all,  the  species  of  the  genus  spins  a  web  on  the  back  of  the  leaves 
of -the  finest  and  most  delicate  texture.  The  threads  of  its  web  are 
sacreted  from  a  conical  nipple,  situated  underneath,  and  very  near 
the  extremity  of  the  abdomen.  They  are  drawn  out  and  guided  by 
the  motion  of  the  insect,  and  by  the  action  of  the  minute  claws  and 
hairs  of  the  legs,  which  seem  to  be  only  used  for  this  purpose.  The 
threads  are  so  slender  that  we  fail  to  see  them,  even  with  the  assist- 
ance of  a  magnifier,  until  after  they  are  woven  into  a  web  or  net- 
work. In  the  construction  of  this  web  all  the  feet  are  moved  with 
great  agility,  but  the  movements  of  the  mite  itself  are  not  quick,  and 
it  moves  with  difficulty  over  smooth  and  polished  surfaces,  as  over 
glass.  Upon  leaves,  especially  on  the  underside  of  them,  it  finds  a 
fitter  hold,  for,  supported  on  the  bristles  that  jut  out  beyond  the 
claw,  it  spins  its  web,  affixiug  the  threads  to  the  prominences  and 
haird  of  the  leaf,  and  under  this  shelter  a  colony,  consisting  of  many 
of  both  sexes  in  maturity,  and  the  young,  in  all  their  ages,  feed  and 
multiply  with  rapidity.  The  plant  soon  shows  the  influence  of  their 
presence  in  its  sickly  yellow  hue ;  the  sap  is  sucked  by  myriad  insect 
moths  from  the  vessels  of  the  leaf,  its  pores  are  choked  by  excremental 
fluids,  and  the  gardener  mourns  the  inefficacy  of  his  remedies  and  the 
loss  of  his  cherished  flowers.  The  mode  in  which  they  feed  is  by 
eating  their  way  into  the  leaf  with  their  nipping  mandibles,  and  then 
plunging  in  its  barbed  sucker  and  sucking  the  juice." 

The  various  stages  of  the  growth  of  this  mite,  as  observed  by  me, 
are  as  follows : 

The  Egg. — When  first  laid  it  is  of  a  greenish-white  color ;  in 
shape  spherical,  and  measures  about  1-100  of  an  inch  in  diameter.  It 
then  becomes  blood  red  ;  afterwards  the  coloring  matter  begins  accu- 
mulating towards  one  side,  the  other  portion  becoming  whitish,  and 
an  indistinctly  defined  mite  soon  becomes  plainly  discernible  through 
the  body  wall,  having  six  legs  drawn  up  under  the  thorax. 
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The  Young  Larva, — The  young  mite  just  hatched  is  but  1-100  of 
an  inch  in  length,  of  an  ovoid  shape,  the  smaller  end  being  the  tail, 
and  of  a  pale,  greenish  white  color,  with  sometimes  a  few  reddish 
granules,  visible  through  the  skin,  on  the  back.  It  has  but  six  legs, 
all  hairy,  and  there  are  long  hairs  issuing  from  various  parts  of  the 
body.  In  shape  and  general  appearance  it  reminds  one  of  a  Tylogly- 
phu8  mite ;  indeed,  so  remarkable  is  the  resemblance,  it  is  with  diffi- 
culty distinguished  from  one.  At  the  next  moult,  or  casting  off  of  its 
first  larval  skin,  eight  legs  appear,  its  size  is  greatly  increased,  and  it 
assumes  the  characteristic  features  of  the  mature  mite,  but  it  is  still  of 
a  paler  color  than  the  mature  mite,  and  the  sexual  organs  are  not  yet 
fully  matured.  Although  the  color  is  darker  than  in  the  first  larval 
stage,  it  still  exhibits  a  broad,  pale,  longitudinal  dorsal  stripe. 

The  Mature  Mite. — It  is  at  the  next  moult  that  the  sexes  are  well 
defined,  when  it  has  obtained  its  full  growth.  Now  the  female  is 
broadly  oval,  sparsely  hairy,  and  of  a  deep  garnet  red  color.  The 
head,  palpi  and  legs,  excf'pting  the  coxse,  are  pale,  yellowish  green  ; 
the  legs  long,  six-jointed,  and  sparsely  covered  with  long,  white  hairs. 

Au  contraire^  the  male  is  obovate  in  shape,  and  is  readily  dis- 
tinguished from  the  female  by  its  smaller  size,  paler  color,  and  by 
always  having  two  distinct  black  ocelli  on  the  cephalothorax,  a  char- 
acter, too,  sometimes  distinguishable  in  the  preceding  stage.  The 
female  measures  less  than  3-100 ;  the  male,  about  2-100  of  an  inch. 

ITS   ENEMIES. 

Several  predaceous  insects  were  observed  preying  upon  this  mite, 
but  in  such  few  numbers  as  to  make  no  appreciable  diminution  in  the 
myriad  ranks  of  the  mites,  although  the  fact  is  worthy  of  being  re- 
corded. 

The  insects  were  as  follows:  The  plain  lady  bug  (^Oycloneda 
sanguineay  Linn);  a  small  black  beetle  (ScymnuA  cericalis);  a  chrysopa 
fly  (JHemeroh'nM,  sp.);  a  thrips  C^aJ^thrlps,  sp.),  and  the  larva  of  a 
minute  cecidoniyious  fly. 

REMEDY. 

The  following  wash,  as  formulated  by  the  English  entomologist. 
Miss  Eleanor  A.  Ormerod,  has  been  proven  to  be  entirely  efficacious 
in  destroying  these  mites,  and  it  would  be  well  to  use  it  for  removing 
the  orange  leaf  mite  (Tetranychus  sp.),  so  prevalent  in  some  of  the 
orange  growing  sections  of  our  State : 
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FORMULA. 

Solphuret  of  lime 4  oz. 

Soft  soap 2  oz. 

To  each  gallon  of  water,  which  is  to  be  gradually  poured  on,  the 
mixtare  being  stirred  during  the  time,  when  a  uniform  fluid  will  be 
obtained  without  sediment,  which  may  be  used  when  cold  enough  to 
bear  the  hand. 

BOTANICAL  SECTION. 

REPORT  ON  "FOOT-ROT"  AND  "SCAB"  OF  CITRUS  TREES, 
AND  ON  THE  PREVENTION  OF  ORANGE  "RUST," 

By  A.  H.  CuRTiss,  Botanist. 

The  following  report  embodies,  in  condensed  form,  a  large 
amount  of  information  gathered  with  a  view  to  a  course  of  experi- 
ments on  those  little  understood  diseases  of  the  orange  and  lemon 
known  in  Florida  as  ^'  foot-rot "  and  "  scab,"  to  which  are  added  some 
observations  on  the  prevention  of  the  "rust"  of  oranges.  As  such 
experiments  require  considerable  time  for  development  of  results,  it  is 
deemed  best,  without  delay,  to  communicate  to  the  public  all  known 
facts  bearing  on  the  nature  of  these  diseases  and  on  the  means 
of  prevention  and  cure.  By  this  means  orange  growers  will  be 
enabled  to  study  these  diseases  more  intelligently,  and  to  engage  in  in- 
vestigations and  experiments  in  conjunction  with  those  which  may  be 
undertaken  by  the  Experiment  Station. 

Fungoid  Diseases  are  those  caused  by  the  parasitism  on  living 
vegetable  or  animal  tissues  of  certain  species  of  that  order  of  crypto- 
gamic  plants  called  fungi.  These  low  forms  of  vegetation,  including 
the  mushrooms,  moulds,  etc.,  are  extremely  various  in  form  and  ob- 
scure in  development.  None  of  them  are  green,  and  none  have  or- 
gans corresponding  to  leaves  or  flowers.  Yet  they  have  organs  of  re- 
production, by  which  are  developed  seed-like  "spores"  of  minute 
size  and  numerous  beyond  conception.  These  float  in  the  air,  unseen 
save  as  '*  motes  in  a  sunbeam."  The  spores  of  every  fungus,  within 
its  habitat,  seem  to  be  everywhere  ready  to  germinate  when  they 
come  in  contact  with  the  natural  "  matrix  "  of  that  species,  be  it  a 
fallen  branch  or  leaf,  a  decaying  orange,  a  blade  of  wheat  or  head  of 
rye. 

The  attacks  of  parasitic  fungi  are  so  insidious  that  they  can  be 
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guarded  against  only  by  under8t4inding  the  natural  history  of  the 
species,  and  for  this  knowledge  we  have  to  rely  on  a  few  experts  who 
make  the  study  of  this  order  a  specialty.  Having  ascertained  that  a 
disease  is  caused  by  a  fungus,  the  remedy  may  be  excision  or  the  ap- 
plication of  some  substance  that  is  known  to  be  destructive  of  fungii. 

Such  substances,  called  fungicides,  are  chemical  compounds  of 
sulphur,  copper,  iron,  lime,  soda,  ammonia,  etc.,  and  they  are  applied 
either  in  dry  or  liquid  form,  rarely  as  gases.  The  United  States  De- 
partment of  Agriculture  recently  issued  a  circular  on  fungicides,  con- 
taining 28  formulas,  which  will  be  sent  to  any  applicant.  Very  in- 
teresting experiments  may  be  made  by  spraying  or  dusting  with 
such  substances  any  vegetation  affected  with  mildew,  smut,  rust,  etc. 

For  applying  liquid  fungicides  (or  insecticides)  two  nozzles  are 
recommended  in  this  circular,  namely,  the  Vermorel  nozzle  (made  by 
Thomas  Summerville  &  Son,  Washington,  D.  C),  and  Nixon's  Climax 
nozzle  (for  which  Mr.  E.  Bean,  of  Jacksonville,  is  agent  for  Florida.) 
Following  are  the  formulas  of  some  of  the  liquids  believed  to  be  most 
effectual : 

1.  Sulphate  of  copper  (blue  vitriol),  1  pound  dissolved  in  25 
gallons  of  water  for  spraying,  or  5  to  8  pounds  in  10  gallons  for  soak- 
ing seed  wheat,  etc.,  to  destroy  spores  of  smut. 

2.  Dissolve  16  pounds  of  sulphate  of  copper  in  22  gallons  of 
water,  in  another  vessel  slake  30  pounds  of  lime  in  6  gallons  of  water. 
When  the  latter  mixture  has  cooled,  it  is  slowly  poured  into  the 
copper  solution,  care  being  taken  to  mix  the  fluids  thoroughly  by  con- 
stant stirring.  It  is  well  to  have  this  compound  prepared  some  days 
before  it  is  required  for  use.  It  should  be  well  stirred  before  apply- 
ing. 

This  is  known  as  the  Bordeaux  mixture,  and  used  as  a  preventive 
of  the  mildew  and  black  rot  of  the  grape,  and  for  blight  and  rot  of 
the  tomato  and  potato.  It  is  recommended  to  modify  the  above  for- 
mula by  dissolving  4  pounds  of  the  sulphate  of  copper  in  16  gallons 
of  water,  and  adding  4  pounds  of  lime  after  being  slaked  in  6  gallons 
of  water  and  cooled. 

3.  Dissolve  1  pound  of  sulphate  of  copper  in  2  gallons  of  hot 
water ;  when  completely  dissolved  and  the  water  has  cooled,  add  1} 
pints  of  commercial  ammonia  (strength  22^  Baume)  ;  when  ready  to 
use  dilute  to  22  gallons.  The  concentrated  liquid  should  be  kept  in  a 
keg  or  some  wooden,  earthen  or  glass  vessel. 

This  is  known  as  Eau  Celeste,  and  is  a  favorite  remedy  for  mil- 
dew, blight,  rot,  scab,  and  similar  diseases.     A  modified  and  perhaps 
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a  superior  formula  is  the  following :  Dissolve  2  pounds  of  sulphate  of 
copper  in  2  gallons  of  hot  water ;  in  another  vessel  dissolve  2i  pounds 
of  carbonate  of  soda  in  a  similar  manner ;  mix  the  two  solutions,  and 
when  all  chemical  reaction  has  ceased  add  li  pints  of  ammonia  (22° 
Baurae) ;  then  dilute  to  22  gallons. 

Latest  reports  from  French  experimenters  show-  that  the  Bor- 
deaux mixture  and  Eau  Celeste  have  proven  most  effectual,  and  it 
will  be  well  to  give  them  a  trial  in  this  country  wherever  diseases  of 
this  character  are  to  be  met  with.  The  grape,  probably,  is  most  dam- 
aged by  diseases  of  this  nature,  but  no  plant  is  exempt  from  fungoid 
parasites.  On  the  citrus  trees  of  Europe  190  species  of  fungi  have 
been  detected.  On  those  of  Florida  there  are,  undoubtedly,  a  great 
variety  of  these  more  or  less  parasitic  growths,  but  the  subject  has  not 
yet  been  investigated.  Till  very  recently  their  injurious  effects  have 
attracted  no  notice ;  and  it  seems,  indeed,  that  diseases  of  fungoid 
origin,  have  but  lately  made  their  appearance  on  the  citrus  trees  of 
this  State. 

FOOT-ROT,  SORE-SHIN   OR  GUM   DISEASE. 

(Called  McU  di  Oomma  in  Italy.) 

Origin  and  Distribution.— The  disease  of  orange  trees,  com- 
monly known  as  "foot-rot,"  seems  to  have  made  its  first  appearance 
in  Florida  about  twelve  years  ago.  Few  persons,  however,  remember 
to  have  observed  it  earlier  than  the  year  1880.  Equally  bad  cases 
are  found  at  points  on  the  eastern  and  western  coasts  and  in  the  in- 
terior, the  worst  being  in  old  settlements  and  in  certain  locations, 
which  will  be  described  later.  To  specify  localities  in  which  the  foot- 
rot  18  worst  developed  would  not  further  the  object  of  this  paper, 
which  18  to  point  out  means  of  cure,  prevention  and  ultimate  eradica- 
tion of  the  disease.  It  is  proper  to  say  at  the  outstart  that  unless  this 
dtaease  assumes  a  different  form,  it  offers  no  obstacle  to  the  develop- 
ment of  Florida's  favorite  industry. 

The  foot-rot  is  considered  to  be  identical  with  the  gum  disease, 
or  gamma,  of  Europe.  Therefore,  it  is  fair  to  assume  that  it  was  intro- 
duced from  Europe,  and  that  it  will  be  affected  in  like  manner  by 
any  methods  of  treatment  which  European  orange  growers  may  have 
tried.  Hence,  it  is  important  to  study  the  history  of  the  disease  in 
Europe  for  iDStruction  and  guidance  in  dealing  with  it  here.  A  fund 
of  information  has  been  placed  in  the  writer's  hands  by  Mr.  D.  Hous- 
ton, superintendent  of  the  Belair  grove,  in  the  form  of  an  elaborate 
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treatise  on  the  gemma  of  Italy,  prepared  by  General  H.  S.  Sanford, 
the  proprietor  of  Belair.  From .  this  it  appears  that  the  gomma  ap- 
peared first  in  the  Azores  in  1882,  and  in  ten  years  destroyed  one- 
quarter  of  the  citrus  trees  on  those  islands.  Then  it  began  to  decrease, 
and  in  1873  had  nearly  disappeared.  The  disease  showed  itself  in 
Portugal  in  1845,  and  thence  spread  eastward,  reaching  Messina  in 
1863.  Since  then  it  has  spread  throughout  Sicily,  and  has  done 
damage  estimated  at  $2,000,000.  Having  crossed  the  Atlantic,  it  is 
not  probable  that  the  disease  will  be  confined  to  Florida  alone.  Fatal 
cases  of  it  have  occurred  in  green-houses  at  Washington,  and  it  may 
already  have  been  introduced  in  other  orange  growing  States. 

How  THE  Disease  Develops. — The  prominent  symptoms  of  foot- 
rot  are  exudation  of  a  gummy  Or  sappy  fluid  from  near  the  base  of 
the  trunk,  and  decay  of  the  bark  in  that  region  and  of  the  roots  be- 
low. The  flow  of  gum  and  attendant  decay  extend  upward  and  in  a 
lateral  direction,  until  it  is  girdled,  also  penetrating  successive  layers 
of  wood.  In  some  cases  gum  exudes  from  cracks  in  various  parts  of 
the  trunk,  or  even  on  the  branches,  and  in  others  the  decay  progresses 
without  emission  of  gum.  Attendant  or  premonitory  symptoms  are 
excessive  and  rather  late  blooming,  the  flowers  being  small  and  mostly 
unfruitful,  and  arrested  or  unnatural  development  of  the  foliage, 
which  becomes  yellow  and  drops.  The  disease  manifests  itself  in  the 
top,  on  the  same  side  as  at  the  base,  and  makes  like  progress  above 
and  below. 

Messrs.  Gillet  Brothers,  of  South  Lake  Weir,  have  had  expe- 
rience with  a  bad  type  of  this  disease  at  points  in  Marion  county. 
They  describe  its  progress  as  follows :  '*It  almost  invariably  origin- 
ates at  the  base  of  the  trunk,  and  soon  destroys  the  main  crown  or 
lateral  roots.  About  the  first  indication  of  the  disease  is  a  foamy  or 
frothy  substance  exuding  from  a  crack  in  the  bark.  The  sap  seems 
to  be  sour,  and  works  exactly  as  wine  or  cider  will  from  the  bung  of 
a  barrel.  In  cutting  out  this  diseased  part  very  often  a  small  pocket 
of  gummy  substance  will  be  found.  The  wood  in  the  vicinity  of  the 
trouble  looks  yellow  and  diseased,  and  smells  sour.  If  not  arrested  at 
once  it  soon  follows  the  large  roots  back  into  the  ground,  and  the  tree 
presents  a  yellow,  sickly  appearance.  Unless  trees  are  treated  promptly 
they  will  die  in  from  one  to  two  years.  The  leaves  turn  yellow  and 
begin  to  shed,  the  trees  put  on  little,  if  any,  growth,  and  present  a 
generally  bad  appearance.  The  last  year  they  put  on  a  tremendous 
amount  of  bloom,  and,  if  the  trees  are  not  too  far  gone,  they  will  yield 
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as  fine  fruit  as  was  ever  eaten ;  but  this  itf  tne  last^  and  soon  tJie  ir6€fi 
are  fit  only  for  firewood." 

The  foot-rot,  sometimes  called  "  sore-shin  "  or  "  cracks/'  is  varia- 
ble in  development,  and  is  often  confounded  with  disorders  arising 
from  freezing  of  the  sap,  severe  pruning,  etc.  The  former  cause  leads 
to  a  cleaving  ofiT  of  bark,  and  the  sudden  removal  of  tops  for  the  sake 
of  budding  occasions  more  or  less  decay  of  roots,  but  in  both  cases 
there  is  a  natural  arrest  of  decay  instead  of  an  extension  of  it. 

Professor  Briozi  describes  the  development  of  the  disease  in 
Sicily  thus :  *' A  fluid  substance,  dark,  muddy  and  of  bad  odor,  which 
looks  like  gum,  but  a  gum  sui  generis,  which  appears  decayed,  is  seen 
in  great  quantity,  more  or  less  suddenly,  on  the  trunk  of  the  tree  or 
directly  on  the  root.  The  bark,  wh^re  attacked,  splits,  rises,  dries  or 
rots,  and  the  foliage  at  first  becomes  yellow,  and  little  by  little  it  loses 
its  strength  and  dies."  In  Florida  the  disease  sometimes  takes  on  the 
same  malignant  form  as  in  Europe,  but,  as  a  rule,  it  is  of  milder  type 
and  less  inclined  to  spread. 

How  Different  Kinds  of  Citrus  Trees  are  Affected. — It 
18  agreed  by  all  who  have  had  experience  with  this  disease  in  Florida 
that  it  is  almost  exclusively  confined  to  sweet  seedling  trees  and  to 
budded  sweet  stocks,  the  latter  being  less  afiected  than  the  former. 
There  are  a  few  reports  of  its  appearance  on  the  lemon  and  on  sour 
orange  stocks,  but  there  is  reason  to  doubt  their  correctness  in  most 
cases.  In  one  instance  the  trees  were  sweet  tops  on  sour  stumps,  and 
as  the  gum  is  described  as  appearing  four  or  five  feet  from  the  ground 
it  is  probable  that  it  issued  from  the  sweet  wood,  and  that  the  decay 
of  the  sour  trunks  and  roots  was  caused  by  contact  of  the  gum  in  flow- 
bg  downward.  It  is  probable  that  most  reported  cases  of  foot-rot 
in  other  than  sweet  seedling  trees  or  stocks  that  did  not  originate  in 
this  manner  are  merely  the  efiTects  of  injuries  by  frost,  pruning,  deep 
planting,  etc. 

The  resistance  of  all  but  sweet  orange  seedlings  to  the  attacks  of 
the  fbot-rot  or  gomma,  gives  further  support  to  the  idea  just  advanced, 
that  the  disease  develops  in  milder  form  in  this  country  than  in 
Europe.  According  to  General  Sanford's  report,  in  Spain  and  Portu- 
gal ''lemon  and  sweet  and  sour  orange  trees  were  equally  attacked, 
but  the  last  least,  and  damage  caused  to  them  was  slight."  He  states 
that  in  Sicily  "the  evil  once  commenced  goes  on  with  increaiing  force 
from  year  to  year,  attacking  in  preference  the  lemon.  The  Bergamot 
and  Mandarin  and  wild  orange  are  the  most  free  from  the  disease." 

Apparent  Causes. — ^European  investigators  have  regarded  the 
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gomma  as  a  diseased  condition  resulting  from  the  parasitism  of  some 
microscopic  fungus.  Professor  Eng.  Giovanni  Briozi  claims  to  have 
discovered  this  fungus,  and  has  named  it  Fudporium  Lvmxmi,  He 
admits,  however,  that  it  may  be  "a  simple  incident  of  the  disease,  as  a 
superficial  fungus  attracted  there  from  the  state  of  decomposition  in 
which  the  disease  tissues  are  formed."  It  is  difficult  to  determine, 
0  ftentimes,  whether  the  presence  of  fungoid  life  should  be  regarded  as 
cause  or  effect,  since  wherever  decay  exists  one  or  more  species  of 
fungi  are  to  be  looked  for.  Decayed  orange  roots  sometimes  become 
enveloped  with  a  common  species  of  Stereum,  yet  its  presence,  surely, 
is  consequent  on  the  decay,  and  so  it  may  be  with  the  Fudporium  de- 
tected by  Briozi. 

Specimens  of  the  diseased  tissues  and  gum  were  sent  by  W.  W. 
Dewhurst,  Esq.,  of  St.  Augustine,  to  Professor  F.  L.  Scribner,  chief 
of  the  section  of  vegetable  pathology  of  the  Department  of  Agriculture 
at  Washington,  but  he  failed  to  find  any  such  organisms  as  Briozi 
describes,  and  in  replying  to  Mr.  Dewhurst  he  expressed  himself  as 
follows :  "I  doubt  much  if  it  is  due  to  either  insects  or  fiingi,  but  think 
it  arises  from  some  physiological  derangement  not  yet  clearly  under- 
stood." While  it  is  not  proven  that  this  disease  has  its  origin  in  cryp- 
togamic  parasites,  yet  there  is  circumstantial  evidence  to  support 
Briozi's  theory,  to  which  reference  will  be  made  in  the  next  section. 

Leaving  the  fungus  theory  out  of  the  question,  it  has  been  ob- 
served that  certain  external  conditions  promote  the  development  of 
the  disease,  and  are  to  be  regarded,  perhaps,  as  among  the  direct 
causes.  Foremost  among  these  is  lack  of  proper  drainage.  Trees 
especially  subject  to  foot-rot  are  sweet  seedlings  with  ^*  wet  feet,"  i.  e., 
growing  over  hard-pan  or  in  soil  too  retentive  of  moisture  and  not 
artificially  drained. 

Mr.  S.  H.  Norton,  of  Eustis,  Lake  county,  says  he  has  seen  trees 
affected  with  foot-rot  in  several  localities,  and  in  every  case  clay  came 
near  the  surface  and  prevented  the  surface  water  from  draining  ofiT. 
Consequently,  after  a  heavy  rain  the  trees  had  ''  wet  feet." 

Mr.  P.  W.  Reasoner,  of  Manatee,  thinks  that  standing  water  is  a 
principal  cause,  and  states  that  the  greatest  destruction  of  orange 
trees  by  foot-rot  in  that  locality  is  traceable  to  a  season  of  excessive 
rain-fall  which  occurred  eight  or  nine  years  ago. 

Mr.  A.  L.  Duncan,  of  Dunedin,  Hillsborough  county,  says  the 
disease  is  not  confined  to  low  lands,  though  trees  set  low  and  in  ex- 
cessively wet  seasons  have  been  most  affected. 

Mr.  J.  B.  Anderson,  of  San  Mateo,  Putnam  county,  states  that  he 
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bu  seen  it  on  all  kinds  of  land,  high  and  low  pine,  high  and  low 
hammock,  but  mostly  on  low  clay  hammock. 

Messrs.  W.  W.  Hawkins  &  Sons,  of  Lake  George,  write:  **  It 
has»  we  think,  been  most  apparent  in  the  lowest  portions  of  groves, 
and  with  trees  that  have  never  been  removed,  but  cut  off  and  grafted 
where  grown." 

Deep  planting  and  improper  fertilizing  are  recognized  as  causes 
leading  to  foot-rot.  Mr.  P.  W.  Beasoner,  of  Manatee,  writes:  "Deep 
planting  is  probably  one  cause,  but  I  do  not  think  removing  earth  of 
any  value,  unless  the  tree  is  raised  bodily  (with  lever,  chains,  etc.)  I 
think,  also,  that  elements  of  acidity  in  the  soil,  and  unsuitable 
and  fermenting  manures,  are  among  the  causes."  Rev.  W.  F. 
Nigels,  of  Dunedin,  attributes  the  disease  to  cow-penning,  as  he 
observes  that  only  cow-penned  groves  in  his  neighborhood  have  been 
thus  affected. 

These  observations  accord  with  the  report  of  Qeneral  Sanford, 
which  states  that  in  Sicily  experience  has  demonstrated  the  following 
facts :  ''(1.)  Irrigated  trees  are  more  disposed  to  this  disease  than 
those  cultivated  by  the  dry  process,  without  *  jpockets '  (depressions 
scooped  out  around  the  tree  for  water).  (2)  Rich,  clayey  soils  favor 
the  development  of  the  disease ;  land  inclined  and  sandy,  the  con- 
tnuy.  (3)  Excessive  fertilizing,  humidity  and  frequent  workings  ag- 
gravate it" 

Meakb  of  Prevention  and  Curb. — ^Taking  up  Qeneral  San- 
ford's  report  again,  it  will  be  interesting  to  note  afterwards  how  well 
a  few  years  experience  in  Florida  accords  with  the  much  longer  ex. 
perience  of  the  European  orange  growers,  as  to  means  of  averting 
this  disease.  In  Europe  it  is  found  advisable  to  bud  high  on  resistant 
stocks  from  healthy  trees ;  to  plant  groves  with  a  southern  exposure 
and  porous  subsoil ;  to  provide  surface  ditches  where  needed  ;  to  cul- 
tivate clayey  soils  deeply ;  to  be  cautious  in  fertilizing,  irrigating, 
cultivating  and  pruning ;  to  throw  powdered  gypsum  over  the  tree 
tope  in  spring  (to  stimulate  the  circulation  of  sap) ;  to  keep  the  col- 
lar of  the  tree  clean  ;  when  gum  appears,  to  remove  with  a  knife  all 
diseased  bark  and  wood  till  the  healthy  wood  is  reached,  extending 
the  cut  well  upwards,  and  bum  the  portions  cut  off;  then  to  wash 
with  an  antiseptic  solution  (of  blue  vitriol,  for  example)  and  cover 
with  a  mixture  of  clay  and  cow  dung. 

The  above  conclusions  in  regard  to  the  gomma  coincide,  in  the 
main,  with  those  of  persons  who  have  observed  the  foot-rot  most 
closely  in  Florida.    Many  have  treated  the  disease  successfully  by  re- 
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moving  the  affected  parts  and  coating  the  cleaned  surfaces  with  vari- 
ous substances,  the  latter  process  being  evidently  of  least  importance. 
The  following  experiences  are  cited  as  examples : 

Mr.  Aaron  Warr,  of  Georgetown,  Putnam  county,  had  a  lemon 
tree,  budded  on  a  sweet  orange  stock,  standing  near  his  dwelling. 
After  it  had  been  in  bearing  for  some  years,  he  observed  an  exudation 
of  dark  brown  g4im  from  a  split  in  the  bark  a  few  inches  above  the 
crown  of  the  root,  the  diseased  place  being  about  as  large  as  his  hand. 
He  cut  away  the  diseased  bark  and  wood,  and  made  an  application  of 
hot  grafting  wax.  The  wound  healed  over,  but  presently  the  disease 
appeared  in  an  adjacent  place.  This  was  similarly  treated  and 
healed.  This  experience  was  continued  through  three  or  four  years, 
until  the  disease  had  passed  once  and  a  half  around  the  tree.  Mean- 
while the  tree  grew  and  bore  heavy  crops  until  January,  1886,  when, 
with  other  perfectly  sound  trees,  it  succumbed  to  the  '*  big  freeze." 

Mr.  P.  W.  Beasoner  states  that  at  Manatee,  when  the  disease 
has  been  noticed  soon  enough,  and  every  particle  of  diseased  root, 
bark  and  wood  cut  away,  leaving  the  healthy  wood  clean,  the  earth 
removed  from  around  the  collar  of  the  tree  and  clean  soil  substituted, 
the  tree  has  been  saved. 

The  treatment  adopted  by  Rev.  W.  F.  Nigels,  of  Dunedin,  has 
been  to  cut  out  the  affected  spot  clean,  and  then  apply  sulphur  and 
land  plaster  mixed  with  water.  The  large  scars  remaining,  when  cut 
with  a  knife,  show  sound  wood  and  the  bark  is  healing  around  them. 
He  changes  the  soil  around  the  base  of  the  trees,  and  in  some  bad 
cases  has  banked  earth  around  the  trunks,  which  has  caused  the  trees 
to  send  downward  new  roots  from  above  the  wound. 

The  method  adopted  by  W.  W'  Hawkins  &  Sons,  of  Lake 
George,  has  been  simply  to  cut  away  the  diseased  portions  till  per- 
fectly healthy  wood  and  bark  is  reached.  This  effects  a  cure  if  the 
disease  has  not  progressed  too  far. 

Maxwell,  Anderson  &  Co.,  of  San  Mateo,  Putnam  county,  find 
that  the  disease  can  be  cured,  if  it  has  not  extended  more  than  one- 
third  or  one-half  around  the  trunk  of  the  tree«  by  removing  the  soil 
from  around  the  tree,  cutting  away  the  diseased  parts  and  coating  the 
wounds  with  coal  tar. 

Messrs.  Gilbert  Brothers,  of  South  Lake  Weir,  in  the  letter  pre- 
viously quoted  from,  say :  "We  have  used  the  knife,  cutting  away 
diseased  parts,  and  then  applied  a  wash  of  copperas^  lime,  sulphur 
and  carbolic  acid.  In  this  way  we  think  we  have  saved  two  large 
trees,  but  nothing  seems  to  permanently  stop  the  progress  of  the  dis- 
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ease.     We  can  apparently  check  it,  but  the  trees  eventually  die,  and 
we  are  replacing  with  sour  budded  trees,  which  are  doing  finely." 

As  bad  a  case  of  foot-rot  and  as  remarkable  a  cure  as  has  been 
witnessed  in  Florida,  occurred  in  the  grove  of  Mr.  C.  M.  Bevan,  of 
St.  Augustine.  A  year  ago  his  grove  seemed  to  be  hopelessly  dis- 
eased, the  trunks  almost  girdled  at  the  base,  a  fetid  gum  flowing  from 
them,  and  almost  all  the  lateral  roots  rotted  and  black.  Having 
observed  a  like  disease  while  traveling  in  Italy,  and  remembering  a 
remedy  that  was  recommended  for  it,  he  obtained  a  carboy  of  sul- 
phurous (not  sulphuric)  acid,  diluted  it  with  water,  and  after  remov- 
ing the  earth  from  the  diseased  roots  he  had  them  and  the  trunk 
washed  repeatedly  with  the  acid,  and  had  flowers  of  sulphur  sprinkled 
among  the  roots.  This  treatment  put  a  stop  to  the  disease,  and  the 
trees  are  now  quite  healthy,  although  many  ef  them  are  nearly 
girdled,  and  are  deprived,  apparently,  of  all  surface  roots. 

The  last  example  would  seem  to  indicate  that  this  disease  is 
attributable  to  some  organism  which  is  destroyed  by  the  element 
most  fatal  to  fiingi.  That  a  physiological  derangement  would  yield 
to  such  treatment,  is  highly  improbable.  Furthermore,  the  disease 
is  regarded,  especially  in  Europe,  as  being  contagious,  which  is  a 
characteristic  of  fungus  diseases.  Assuming  that  it  is  of  this  charac- 
ter, a  rational  line  of  experimentation  consists  in  washing  the  diseased 
parts  of  different  trees  with  different  fiingicidal  liquids,  such  as  have 
previously  been  described,  and  comparing  results.  A  prompt  and 
thorough  use  of  the  knife  should  be  resorted  to  in  all  cases.  As  a 
most  ^ectual  prevention  of  the  disease  the  use  of  sour  orange  stocks 
is  to  be  recommended,  and  they  should  be  budded  at  least  a  yard 
from  the  ground. 

ORANGE  SCAB  OR  WARTT  GROWTH. 

This  disease  of  citrus  trees  manifests  itself  in  scabby  or  warty 
excrescences  on  the  leaves  and  other  tender  parts,  particularly  of  the 
sour  orange.  It  is  caused  by  the  parasitic  growth  of  a  fungus  thought 
by  Professor  Scribner  to  be  a  cladosporium.  The  parts  it  attacks 
become  distorted  and  seriously  disfigured,  and  the  health  of  trees  thus 
affected  is  materially  impaired. 

This  disease  and  the  fungus  causing  it  were  unknown  previous 
to  1885.  In  that  year  it  appeared  in  the  heart  of  the  orange  belt  of 
Florida,  and  within  a  year  it  became  generally  diffused.  The  spores 
being  borne  from  grove  to  grove  by  the  wind,  the  dispersion  of  the 
fiingus  and  the  disease  was  naturally  very  rapid.    Although  the  scab 
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seems  not  to  have  reached  some  of  the  border  counties,  it  is  pretty 
well  dispersed  through  the  region  of  profitable  orange  growing. 

Varieties  of  Trees  Affected. — The  scab  first  appeared  on 
the  sour  orange,  and  it  has  been  confined  mainly  to  that  variety.  In 
1886  it  was  detected  on  the  lemon,  and  it  is  now  found  on  that  tree  in 
most  localities  where  it  is  grown.  The  native  Florida  lemon  is  about 
as  bad]y  afiected  as  the  sour  orange,  and  European  varieties  are  sub- 
ject to  it,  though  not  to  a  serious  degree.  It  appears  both  on  seedling 
and  budded  lemons.  It  is  found  occaflionally  on  the  lime  and  pomelo 
(grape  fruit),  and  it  may  probably  be  found  on  the  citron,  shaddock, 
and  in  fact  all  species  of  citrus. 

It  has  been  hoped  that  the  sweet  orange  would  resist  this  new 
disease,  and  thus  far  it  has  been  almost  completely  exempt.  In  a  few 
localities,  however,  the  scab  has  been  detected  on  the  sweet  orange. 
One  nurseryman  in  Volusia  county,  whose  sour  seedlings  are  badly 
afiected,  finds  the  disease  spreading  among  his  sweet  stock,  being  thus 
far  confined  to  the  Satsuma  variety.  Another,  in  Marion  county, 
finds  that  the  Satsuma  is  afiected  when  grown  close  to  some  trees. 

Thus  far  the  fruit  of  citrus  trees  has  been  but  little  afiected  by 
the  scab,  yet  enough  to  cause  alarm.  In  some  places  sour  oranges 
and  lemons  have  been  badly  disfigured,  and  this  year  it  has  been 
observed  near  Orlando  on  sweet  fruit.  When  such  instances  occur  it 
will  probably  be  found  that  the  sweet  trees  stand  close  to  badly 
afiected  sour  trees. 

Sweet  trees  certainly  are  very  resistant  when  most  exposed.  Mr. 
Alfred  Baily,  of  San  Mateo,  Putnam  county,  in  giving  his  experi- 
ence, says :  ''I  have  two  or  three  trees  that  are  part  sour  and  part 
sweet.  On  these  the  sour  limbs  and  leaves  are  all  diseased,  while  the 
sweet  are  not  afifected."  Mr.  G.  B.  Pelton,  of  Lake  Helen,  Volusia 
county,  has  observed  young  sweet  trees  interlocking  their  branches 
with  those  of  very  scabby,  sour  orange  trees,  yet  not  in  the  least 
afiected. 

Cause  and  Effects  of  the  Scab. — The  direct  cause  of  the 
orange  scab  is,  as  has  been  stated,  a  low  species  of  fungus.  As  to  its 
origin,  it  may  have  been  introduced  from  some  other  country,  Or  it 
may  be  a  new  form  of  some  species  that  has  long  inhabited  some  other 
tree,  herb  or  grass,  and  that  has  recently  adapted  itself  to  the  citrMS 
trees.  It  is  known  that  some  of  the  lower  fungi  do  adapt  themselves 
to  unlike  forms  of  vegetation,  and,  in  so  doing,  assume  very  difierent 
forms. 

If  there  are  any  external  conditions  more  favorable  than  others 
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to  the  grofrth  of  this  iiingaB,  they  have  escaped  detection  thus  far. 
Some  conjectnre  that  it  is  induced  by  dry  seaflons,  or  poor  soil,  or  that 
it  resalts  from  insect  stings,  but  those  who  make  the  widest  observa- 
tions can  trace  no  aggravating  cause. 

Both  old  and  young  trees  are  attacked  by  the  scab,  but  on  the 
latter  it  is  most  conspicuous  and  most  damaging — except  as  regards 
fruit.  However,  young  sour  stock  is  almost  exclusively  grown  for 
budding,  and  as  soon  as  the  tops  are  changed  the  difficulty  disappears. 
This  is  fortunate  for  the  nurserymen,  some  of  whom  treat  it  with  a 
d^;ree  of  indifference.  Still,  it  impairs  the  vigor  of  the  young  trees, 
attacking  them,  as  it  sometimes  does«  when  only  a  span  high — espe- 
cially when  they  are  not  in  the  most  thrifty  condition.  After  the  sour 
top  haa  been  removed  and  the  sweet  bud  begins  to  grow,  the  stock 
regains  its  vigor,  but  there  is  need  of  working  the  trees  earlier  than 
would  otherwise  be  necessary. 

Means  of  Prevention. — As  this  disease  is  so  deep  seated  in 
the  tissues  of  the  leaves  and  young  stems,  it  is  obvious  that  external 
applications  can  have  but  little  effect  on  it,  and  that  anything  like 
cure  would  involve  the  removal  of  the  diseased  parts.  Before  any 
preventive  treatment  is  attempted,  every  vestige  of  the  disease  should 
be  removed  from  the  trees  and  burned,  and  unless  a  neij^hborhood  join 
in  doing  so,  it  would  be  of  little  avail,  for  every  scab  is,  in  effect,  a 
seed-bed,  giving  forth  spores  which  may  be  carried  to  a  hundred 
trees. 

After  the  disease  has  been  eradicated,  its  reappearance  may  be 
prevented,  undoubtedly,  by  the  use  of  fungicides,  such  as  have  pre- 
viously been  mentioned.  By  keeping  up  this  treatment,  of  cutting 
and  spraying,  it  is  probable  that  a  grove  may  be  protected,  especially 
if  it  be  remote  from  diseased  groves.  A  line  of  investigation  promis- 
ing best  results  consists  in  the  use  of  different  fungicides,  and  in  study- 
ing the  fungus  to  ascertain  when  it  is  most  active  in  production  of 
spores.  In  this  manner  some  preventive  treatment  may  be  discovered 
which  orange  growers  can  employ  without  too  much  expenditure  of 
time  and  money.  It  is  probable  that  the  fruit  of  the  sweet  orange, 
should  it  come  to  be  affected  by  the  scab,  can  be  protected  from  the 
latter  and  from  the  rud  by  the  same  process,  as  some  and  perhaps  all 
fungicidal  substances  are  likewise  destructive  of  insect  life. 

As  regards  nursery  stocks,  some  nurserymen  ccmtemplate  the  use 
of  sweet  seedlings  hereafter.  This  may  become  necessary,  but  it 
should  be  adopted  as  a  last  resort,  especially  on  account  of  the  liabil- 
ity of  sweet  seedlings  to  foot-rot.    However,  the  latter  disease  is  not 
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much  to  be  dreaded  except  in  groves  that  lack  drainage.  In  sweet 
orange  groves,  trees  of  the  sour  orange  and  Florida  lemon  should  be 
cut  down,  or  their  tops  should  be  altered  bj  budding  from  sweet  trees. 
By  such  means  communication  of  the  disease  may  be  guarded  against 
to  a  large  extent.  Thus  far  sweet  trees  are  practically  exempt  from 
the  scab,  but  there  is  reason  to  fear  that  the  disease  may  adapt  itself 
to  all  citrus  trees.  Therefore,  too  much  care  cannot  be  exercised  to 
guard  against  sources  of  contagion. 

THE   RUST    OF  THE  ORANGE, — WHAT   CAN  BE  AND  HAS  BEEN  DONE 

FOR   ITS  PREVENTION. 

That  the  rust  of  the  orange  is  caused  by  the  punctures  of  a  mite, 
is  a  fact  that  does  not  admit  of  question ;  yet  many  persons  still  hold 
to  the  theory  that  the  presence  of  the  mite  is  consequent  on  the  rust 
rather  than  antecedent  to  it.  Simple  observation,  with  a  magnifying 
glass,  of  the  fruit  as  its  growth  progresses,  is  sufficient  to  disprove  this 
theory/  which  cannot  be  set  aside  too  soon,  a«  it  stands  in  the  way  of 
the  general  adoption  of  the  only  possible  means  of  prevention, 
namely,  the  use  of  insecticides. 

Many  who  recognize  the  true  cause  of  the  rust,  are  of  the 
opinion  that  it  will  not  pay  to  attempt  preventive  treatment.  As  yet 
there  is  no  ground  for  such  belief,  and  it  is  wiser  to  adhere  to  the  con- 
trary opinion  until  the  question  has  been  decided  by  a  thorough 
course  of  experimentation.  Desultory  experiments  have  been  made 
with  various  insecticides,  and  although  they  have  not  been  thorough 
enough  to  be  conclusive,  yet  the  results,  on  the  whole,  have  been  very- 
encouraging. 

Three  years  ago  a  course  of  treatment  was  advised  by  Mr.  H.  G. 
Hubbard,  in  a  report  to  the  United  States  Department  of  Agricul- 
ture. His  suggestions  have  been  put  in  practice,  with  modifications, 
by  several  persons,  most  thoroughly,  perhaps,  by  Mr.  Alfred  Bailey, 
of  San  Mateo,  Putnam  county.  His  conclusions,  based  on  last 
year's  experiments,  are  embodied  in  a  letter  dated  May  15th,  1888, 
which  is  as  follows : 

**  As  to  results  of  last  year's  experience,  I  am  well  pleased.  Not 
even  5  per  cent,  of  my  oranges  were  rusty,  and  those  but  slightly. 
But,  owing  to  carelessness,  about  5  per  cent,  additional  were  slightly 
spotted  or  burned  by  the  solution  being  too  strong.  This  was  caused 
by  not  having  the  whale  oil  soap  and  potash  in  every  application 
thoroughly  dissolved  before  beginning  to  use  it,  and  on  getting  near 
the  bottom  of  the  barrel  it  became  thick  and  too  strong. 
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"  Mj  formula  last  season  was  5  pounds  whale  oil  soap,  i  pound 
concentrated  potash,  H  pounds  sulphur,  to  40  gallons  water.  But  I 
am  satisfied  that  was  unnecessarily  strong,  and  I  think  I  shall  leave 
out  the  potash  this  season.  Lime  and  sulphur  are  equally  efficient  in 
destToying  the  rust  mite.  Place  5  or  6  pounds  of  good  stone  lime  and 
1  pound  sulphur  in  a  barrel.  Add  water  enough  to  slack.  Then  fill 
up,  let  settle  and  use. 

''This  is  somewhat  cheaper,  and  somewhat  more  difficult  to 
handle,  owing  to  danger  of  whitening  trees  and  fruit.  Early  in  the 
season  it  would  not  matter  much  if  leaves  and  fruit  were  whitened 
somewhat,  but  later  the  solution  would  have  to  be  used  clear.  As  to 
method  of  application,  I  apply  with  one  of  the  Field  force  pumps.  It 
has  8  feet  of  delivery  hose,  with  fine  spray  nozzle  and  2}  feet  suction 
pipe,  mounted  on  frame  work  on  top  of  barrel.  The  solution  can  be 
applied  rapidly. 

**  The  season  for  active  operations,  if  we  intend  to  keep  our  or- 
anges bright,  is  at  hand.  Already  the  rust  mite  is  coming.  I  find 
on  some  trees  the  leaves  are  swarming  with  them,  and  they  will  soon 
reach  the  fruit  and  then  the  work  of  discoloration  begins.'' 

Mr.  Bailey's  faith  in  lime  is  not  supported  by  Mr.* Hubbard's  ex- 
perience, for,  after  various  applications  of  it,  dry  and  in  solution,  he  re- 
ports that  "not  the  slightest  effect  was  obtained."  Neither  does  he 
approve  of  ashes,  lye,  creosote  or  pyrethrum.  (He  recommends  a 
wash  made  of  carbolic  or  creosote  soap  as  a  remedy  for  die-back, 
foot-rot,  and  for  destroying  insect  and  funguQ  parasites  in  general.) 
A  person  in  Putnam  county  claims  to  have  freed  one  tree  of  rust, 
simply  by  throwing  a  little  lime  over  it  when  the  fruit  was  one-fourth 
grown. 

Mr.  Hubbard  found  that  **  emulsions  containing  66  per  cent,  of 
kerosene  oil,  and  diluted  with  water  ten  times,  as  in  applications  for 
scab  insects,  do  not  kill  the  eggs  of  the  rust  mite,"  and  that  a  solution 
half  as  strong  does  not  kill  all  the  mites.  Mr.  R.  H.  Burr,  who  re- 
sides near  Bartow j  Polk  county,  having  a  young  Majorca  tree  affected 
with  rust,  tried  dipping  branches  of  it  in  an  emulsion  of  coal  oil,  there 
being  fruit  upon  them  the  size  of  a  walnut.  At  maturity  the  fruit  on 
the  branches  so  treated  was  all  bright,  while  the  rest  of  the  fruit  on 
the  tree  was  more  or  less  rusted.  Mr.  Burr  intends  trying  the  remedy 
again  this  year  and  will  report  results. 

Mr,  Aaron  Warr,  of  Georgetown,  Putnam  county,  tried  Mr. 
Bailey's  formula  last  year  and  found  it  very  effectual.  W.  W. 
Hawkins  &  Son,  of  Lake  ^eorge,  tried  a  similar  formula  with  great  sat- 
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isfkction.  They  report  bb  follows :  "  We  believe  it  is  well  settled  now 
that  sulphur,  if  properly  applied,  is  a  sure  cure  for  the  rust.  We 
begin  early  in  May,  before  the  fruit  gets  much  size,  and  thoroughly 
spray  every  tree  and  all  fruit 

"  We  put  in  an  oak  oil  cask  of  50  gallons  one  peck  of  best  stone 
lime  and  10  pounds  of  sulphur ;  on  this  pour  quickly  8  to  10  gallons 
of  boiling  water,  to  make  the  whole  slack  as  quickly  and  with  as  much 
heat  as  possible.  After  becoming  thoroughly  slacked,  fill  up  with 
cold  water.  Stir  thoroughly,  and  while  in  motion  dip  out  into  buck- 
ets and  spray  the  trees,  leaves  and  fruit,  inside  and  out.  This  can  be 
filled  up  and  used  out  of  about  four  times,  or  as  long  as  any  trace  of 
the  sulphur  shows  on  the  foliage  and  fruit.  We  find  it  preferable  to 
dip  out  into  buckets,  rather  than  draw  directly  from  the  barrel,  as  in 
the  latter  case  much  of  the  sediment  passes  through  the  pump  at  the 
first  using. 

'*  We  think  early  in  May  none  too  early  to  make  the  first  appli- 
cation, and  again  in  June.  Some  who  have  used  it  say  May  Ist,  June 
1st  and  July  Ist.  We  have  the  impression  that  this  preparation  is 
going  to  be  effective  for  the  destruction  of  other  insect  pests,  such  as 
the  brown  scale,  white  scale,  mealy  bug,  and  others." 

In  reply  to  a  letter  of  inquiry,  Mr.  R.  D.  Fuller,  of  Altamonte, 
Orange  county,  writes  as  follows :  "I  will  state  that  I  have  tried  sul- 
phur for  rust  on  my  oranges,  I  tried  it  first  in  the  summer  of  1885, 
before  the  winter  of  the  freeze,  when  at  least  seven-eighths  of  my  crop 
was  bright.  Have  tried  it  each  season  since,  but  not  as  largely  as  that 
year.  I  am  satisfied  that  if  sulphur  is  careftilly  applied  it  will  keep 
off  the  rust  mite  to  a  great  extent,  if  not  entirely.  I  apply  it  with  a 
bellows.  As  I  have  this  season  singled  out  rows  of  trees,  and  am  try- 
ing it  on  them  several  times  through  the  season,  I  shall,  after  a  time, 
be  able  to  speak  with  more  certainty  with  regard  to  this  treatment. 

Mr.  I.  J.  Brokaw,  of  Anthony,  states  that  "  Bishop,  Hoyt  &  Co., 
of  Citra,  last  year  used  on  their  Orange  Lake  grove  sulphur  and  lime 
in  an  emulsion  to  destroy  the  rust  insect.  They  thought  it  a  success. 
They  used  it  early  m  summer  with  a  force  of  men.  Think  they  used 
it  on  nearly  100  acres  of  grove," 

Messrs.  Qillett  Bros.,  of  South  Lake  Weir,  Marion  county,  state 
that  a  solution  of  sulphur  and  lime  has  been  used  there  with  good 
efifect.  Mr.  F.  N.  Horton,  of  Braidentown,  Manatee  county,  finds  that 
the  rust  can  easily  be  prevented  by  spraying  with  a  solution,  the  for- 
mula of  which  is  not  given.     Mr.  £.  Bean,  of  Jacksonville,  is  adver- 
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tisiiig  the  ''  Eureka  Insecticide/'  which  is  described  as  "  sure  death  to 
the  rost  mite  if  it  touches  him." 

It  will  be  seen  from  the  foregoing  that  the  prevention  of  rust  has 
been  made  the  subject  of  numerous  experiments,  the  results  of  which, 
<m  the  whole,  have  been  quite  satisfactory,  and  such  as  to  encourage 
the  general  use  of  sulphur,  with  or  without  whale-oil  soap  and  other 
materials.  All  experience  seems  to  confirm  the  conclusions  arrived 
at  by  Professor  Hubbard,  which  he  summarized  in  his  report  as  fol- 
lows: 

"  Flowers  of  sulphur  must,  therefore,  be  regarded  as  one  of  the 
dieapest  and  most  effective  remedies  for  rust-mite,  and  it  may  be  used 
to  great  advantage  in  connection  with  whale-oil  soap  or  other  insecti- 
cides. It  may  be  suspended  in  water,  and  applied  in  spray.  With 
proper  appliances  the  dry  powder  may  be  sifted  or  blown  upon  the 
foliage  when  wet  with  dew  or  rain.  A  little  wheat  flour  added  to  the 
powder  would  increase  its  adhesiveness." 

It  is  probable  that  the  last  mentioned  method  of  applying  sul- 
phur will  be  found  most  convenient,  economical  and  effectual.  Appli- 
ances may  be  devised  by  which  the  powder  can  be  dusted  among  the 
foliage  from  a  coarse  sack  attached  to  the  end  of  a  pole,  or  blown 
from  bellows  with  a  long  nozile.  The  same  application  may  serve 
also  as  a  preventive  of  scab. 

The  best  season  for  attacking  the  mite  will  be  learned  by  expe- 
rience. It  must  be  borne  in  mind  that  the  eggs  are  not  materially 
affected  by  any  substance  that  will  not  injure  the  leaves.  They  re- 
quire several  days  for  hatching,  and  to  destroy  the  mites  hatched 
from  them  there  must  be  a  second,  and  perhaps  a  third,  application  of 
the  ineectidde  within  a  week.  To  avoid  waste  of  labor  it  is  welh 
before  attacking  the  enemy,  to  ascertain  that  he  is  present  in  sufficient 
force  to  do  material  damage.  This,  again,  needs  experience.  By 
examining  leaves  here  and  there  in  a  grove,  with  a  good  hand  lens, 
one  can  judge  to  what  extent  the  grove  is  infested.  The  mite  is  a 
honey-yellow,  four-legged  creature,  measuring  when  full  grown  only 
1 -200th  inch  in  length.  Mr.  Hubbard  estimated  thnt  75,000  of  the 
mites,  besides  a  vast  number  of  eggs,  may  be  found  on  a  single  leaf. 
When  present  in  large  numbers  they  appear  like  golden  dust  on  the 
leaves,  which  lose  their  gloss  and  become  somewhat  warped.  By  such 
signs  one  may  learn  to  judge  of  the  presence  and  numbers  of  the  mites 
without  resorting  to  a  lens. 

Considering  the  immense  damage  done  by  this  minute  insect  to 
the  fruit  for  which  Florida  is  so  famous,  in  robbing  it  of  its  golden 
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hue,  in  reducing  its  size  and  depriving  it  of  its  just  value  in  the 
market,  it  behooves  the  orange  growers  to  adopt  vigorous  measures  for 
abating  the  evil.  If  there  is  a  remedy  at  hand,  simple,  practicable 
and  sufficiently  cheap,  it  should  have  a  general  and  thorough  trial. 
The  rust-mite  may  run  its  course  and  be  driven  from  the  field  by 
natural  agencies,  and  so  may  the  foot-rot,  and  possibly  the  scab,  but 
such  chances  cannot  be  taken  in  account  in  conducting  a  great  indus- 
try like  orange  growing.  Difficulties  of  many  kinds  will  arise,  and  it 
will  not  do  to  succumb  to  them  on  the  ground  that  it  is  ''too  much 
trouble,"  and  ''will  not  pay."  It  would  pay  the  orange  growers  well 
to  employ  skillful  experimentalists,  like  Mr.  Hubbard,  to  study  and 
devise  remedies  for  all  the  ills  to  which  their  groves  are  subject. 
When  remedies  are  discovered  and  made  free  to  them,  they  should  at 
least  be  willing  to  give  them  a  thorough  trial. 

DEPARTMENT  OF  CHEMISTRY. 

SOIL  ANALYSIS. 

The  examination  of  the  soil  of  the  experimental  farm,  undertaken 
some  weeks  ago,  has  so  far  advanced  as  to  enable  me  to  report  some 
points  of  interest.  The  analyses,  given  below,  are  to  be  regarded  as 
merely  preliminary.  The  examination  will  be  taken  up  again  at  an 
early  day  and  completed. 

SOIL  NO.   1. 

This  sample  was  taken  near  the  northern  boundary  of  the  farm, 
at  the  highest  point  midway  between  the  two  branches  that  run 
through  the  farm.  The  depth  down  to  which  it  was  taken  was  about 
five  inches.  The  soil  is  pretty  thoroughly  exhausted,  and  had  not  been 
fertilized  in  recent  years  (the  sample  came  from  just  outside  the  field 
as  now  cultivated).  It  would  be  classed  a  high,  rolling  hammock, 
and,  judging  by  the  huge  oaks,  magnolias  and  pines  now  growing  on 
the  adjoining  woodland,  was  originally  of  fine  productiveness.  Before 
subjecting  it  to  analysis  the  sample  was  allowed  to  lie  several  days  in 
the  air  for  the  purpose  of  drying. 
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ANALYSIS  OF  THE  AIR-DRIED  SOIL. 

Water 0.51  per  cent 

Orgaoic  and  volatile  matter 1.27        " 

Sand 96.02 

Clay 2.77 

Oxides  of  iron  and  aluminum...  0.33        " 

Lime 0.06 

Magnesia 0.03 

Phosphoric  acid 0.07 

Potash  and  soda 0.09 

101.16 

No.  2. — This  is  a  subsoil,  taken  from  the  oldest  cleared  and  cul- 
tivated spot  on  the  farm,  at  a  point  about  100  yards  east  of  the  west 
brooklet.  The  plot  from  which  it  was  taken  had  not  been  recently 
cultivated  or  fertilized.  The  soil  above  was  removed  to  the  depth  of 
about  six  inches,  and  then  a  sample  of  the  subsoil  taken  down  to 
about  fourteen  inches. 

ANALYSIS  OF  THE   AIR-DRIED  SAMPLE. 

Water 0.28  percent 

Organic  and  volatile  matter 0.80        " 

Sand ♦ 97.31 

Clay 2,38 

Oxides  of  iron  and  aluminum..;  0.28        *' 

Lime 0.03 

Magnesia 0.05        " 

Phosphoric  acid 0.02 

Potash  and  soda 0.09         * 

101.22 

By  way  of  contrast,  I  give  below  some  analyses  of  soils  made  at 
the  Connecticut  Experiment  Station  : 

PRAIRIE  SOIL  (from  Illinois), 

Carbonate  of  lime 0.88  per  cent 

Sand 82,86 

Clay 7.86 

Humus 1.57      " 

Loss  at  150°  C 4.42      " 


(I 


97.59 


*» 
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BRICK  CLAY  (from  Connecticut). 

Cftrbonate  of  lime 4.20  per  cent 

Sand 64.91  ** 

Clay 22.65  '' 

HumuB " 

Lo88  on  ignition 6.60  " 


98.36 


4* 


<C 
« 


The  following  is  taken  from  the  Report  (1887)  of  the  Ontario 
Agricultural  College  and  Experimental  Farm  : 

ANALYSIS  OF   EXPERIMENTAL   PLOTS. 

Mixture 2.947  per  cent 

Organic  and  volatile  matter 10.494  " 

Sand,  silica  and  insoluble  silica 78.590  ** 

Phosphoric  acid 0.039 

Sulphuric  acid 0.150 

Oxide  of  iron  and  alumina 0.297  " 

Zinc 0.925  ** 

Magnesia 0.420  '* 

Potash 0.086  " 

Soda 0.056  »' 

100.000      " 

The  soil  of  our  farm  is  deficient  in  organic  matter.  The  per 
cent,  of  clay,  as  given  by  the  analyses,  though  not  large,  is  perhaps 
somewhat  too  high,  owing  to  causes  which  it  would  be  out  of  place  to 
discuss  here.  In  a  future  bulletin  we  hope  to  give  an  analysis  of  the 
"clay  soils/'  which  lie  but  a  short  distance  from  the  College  fieirm. 
Some  of  these  clays  make  pretty  fair  brick. 

A  soil  which  contains  three  to  four  or  five  per  cent,  of  lime  is 
regarded  as  rich  in  that  ingredient.  The  per  cent,  of  lime  in  our  soil 
is  small.  A  short  distance  from  the  College  farm  is  soil  in  which 
lime  rock  abounds.  A  sample  of  this  soil  should,  by  way  of  compari- 
son with  ours,  be  analyzed.  A  specimen  of  limestone,  taken  from  a 
large  deposit  in  Columbia  county,  contains  93.67  per  cent,  of  carbon- 
ate of  lime,  and  would  doubtless  burn  a  most  excellent  quality  of 
lime. 

Below  are  given  the  partial  analyses  of  some  additional  soils  and 
muck,  all  from  our  farm.  No.  1  and  No.  2  are  the  same  soils,  so  des- 
ignated above.  No.  3  is  a  sample  of  low,  uncleared  hammock,  taken 
about  100  yards  from  the  border  of  the  lake  south  of  the  farm.  Depth 
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of  sample  about  five  inches.  No.  4  was  taken  from  near  the  same 
spot  as  No.  3.  Depth  of  sample  about  three  inches.  No.  4  consists 
of  very  dark  earth,  rich  in  humus,  and  may  be  regarded  as  the  richest 
soil  on  the  fiurm.  .  No.  3  is  not  so  dark  in  color,  and  differs  from  No. 
4  in  that  it  was  sampled  sufficiently  deep  to  include  a  large  per  cent, 
of  the  underlying  sand.    No.  5  is  a  sample  of  cypress  muck. 

No.  2.      No.  1.    No.  3. 

Water 0.23        0.44        0.96 

Organic  and  volatile  matter 0.80        1.27        2.08     • 

Sandandclay 99.77  97.46  laaoa 

Soluble  matter 0.23        0.83  1^^'^^ 

100.00    100.00    100.00 

These  soils  were  all  exposed  for  several  days,  under  similar  con- 
ditions, to  the  free  access  of  the  air.  It  will  be  noticed  that  the 
amount  of  water  that  each  soil  holds  on  to,  after  this  treatment,  varies 
with  the  amount  of  organic  matter  in  each — the  greater  the  amount 
of  organic  matter,  the  greater  the  amount  of  water.  The  uses  of  humus 
to  soil  are  manifold,  but  none  of  these  uses  are,  perhaps,  of  greater 
importance  than  the  one  emphasized  by  the  above  experiment — 
namely,  it  heightens  the  capacity  of  a  soil  to  withstand  drought.  It 
does  this  in  two  ways.  First,  it  increases  the  soil's  capacity  to  ab- 
sorb moisture.  Secondly,  it  increases  its  power  to  draw  up  moisture 
from  the  subsoil.  This  is  a  matter  which  cannot  be  too  strongly  em- 
phasized. It  will  not,  therefore,  be  out  of  place  to  give  some  addi- 
tional facts  in  illustration  of  these  two  propositions.  Dr.  Adolf 
Mayer,  director  of  the  Experiment  Station  at  Wageningen,  Grermany, 
gives  the  following  figures,  showing  the  relative  absorptive  capacity  of 
different  soils: 

Clay  soil 50.0  per  cent  of  its  volume 

Humus" 70.0      " 

Garden  earth 69.0      " 

Lime  soil 54.9      " 

Sandy  "  (82.7  per  cent.  sand)..45.4      " 
"      "  (64  "  "    )..65.2      " 

These  figures  show  that  humus  soil  absorbs  most,  sandy  soil  least 
water.  My  own  figures  given  above  indicate  that  the  higher  the  per 
cent  of  humus  in  a  soil  the  more  tenaciously  it  resists  the  evaporation 
of  its  moisture  into  the  air. 

The  result  of  experiments  to  ascertain  the  capacity  of  different 
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soils  to  draw  up  moisture  by  capillary  attraction  is  given  by  the  same 
author.  The  following  are  the  heights  to  which  moisture  was  drawn 
in  21  i  hours  by  various  soils : 

■ 

Clay  soil 80.0  inches 

Humus  soil 70.8    " 

Garden  earth 64.4     " 

Sandy  soil 36,0    ** 

Chalky  "  28.0    ** 

In  this  respect,  also,  humus  soil  stands  very  high  and  sandy  soil 
very  low. 

Florida  soils  are,  with  few  if  any,  exceptions,  of  a  strongly  sandy 
type.  All  the  greater  is  the  necessity  of  our  seeing  to  it  that  our  soil 
abounds  in  humus,  if  we  would  counteract  the  effects  of  drought. 

J.   M.   PiCKEL, 

Professor  of  Chemistry. 
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♦AGRICUIiTURE. 

EXPERIMENTS   WITH    FERTILIZERS. 

It  is  well  known  to  all  well  informed  in  matters  of  fertiliza^ 
lioD,  that  the  soil  maintains  very  diverse  functions  in  vegetable 
production — tbe  most  simple  being  its  office  as  the  support  or 
foot-hold  for  the  growing  plant.  Then,  by  its  capillary  action. 
It  receives  and  maintains  the  moisture  necessary  to  plant  , 
i;rowth.  But  the  most  important  of  all  is  the  chemical  action 
going  on  in  the  soil.  It  Is  by  this  that  the  fertilizing  elements 
are  fitted  for  the  nourishment  of  the  plant. 

The  essential  elements  for  productiveness  of  the  soil  are 
thirteen^  namely:  Carbon^  oxygen^  hydrogen  and  nitrogen^ 
serving  as  organizons,  and  which  constitute  05  to  99  parts  in 
the  100  of  the  produced  crops  of  the  farm.  These  are  the 
portions  of  the  plant  that  are  dissipated  by  burning.  The 
other  elements,  which  are  the  non-organic,  are  potassium^  m- 
diurrij  calcium^  magnesium  and  iron,  that  are  metals;  and 
chlorine,  phosphorus,  silicon  and  sulphur^  that  are  denominated 
earths — all  of  which  inorganic  substances  remain  in  the  ash 
when  plants  are  burned. 

Now,  a  complete  soil  possesses  all  these  thirteen  substances ; 
but  it  is  not  common  that  all  are  possessed  by  the  soils  of  ordi- 
nary farms ;  and  when  even  cdl  are  present,  some  are  often  in 
<Hminutive  quantity,  and  others  in  an  insoluble  state.  Hence 
the  remedies — fertilizers — must  be  of  kinds  and  qualities  to 
fluit  the  lack  of  the  soils  respectively. 

Experimentations  with  varieties  of  soils  and  varieties  of  fer- 
tilizers are,  hence,  of  great  importance. 

In  our  Station,  experiments  were  conducted  upon  the  soils  of 
lands  long  subjected  to  cropping  without  any  fertilizing.  Be- 
low are  given  the  results  of  a  line  of  experiments  upon  the  soil 
of  the  rear  of  the  college  campus,  that  had,  as  is  stated,  been 
subjected  to  cultivation  for  over  thirty  years  without  any  fer- 
tilizing. The  land  was  high  hammock,  that  in  native  state  had 
oaks,  hickory,  magnolia,  dogwood,  iron  wood  and  sassafras 
timber;  but  had  been  so  run  as  to  be  literally  barren. 


The  table  here  is  not  intended  to  represent  the  quantity  o\ 
prod  action,  bat  the  relative  development  produced  by  various 
fertilizing  materials. 

Farmers,  by  bearing  in  mind  the  character  of  soil  here  used, 
may  secare  some  important  practical  hints  for  treating  the  8oil» 
of  their  farms : 


Sam- 
ple. 


No. 
1 
2 
8 
4 
5 


6 

7 


8 

9 

10 

11 

12 

13 


Fertilizer  Used. 


No  fertilizer 

Lime 

Wood  ashes 

Gypsum 

Miueral      Phosphate, 
(simple  powdered 

rock.) 

Stable  manore 

Mineral  a  c  i  d  u  1  a  ted 

phospate    and    sa). 

ammoniac 

Rye,  nearly  ripe 

Cow  peas,  nearly  ripe 

Cotton  seed 

Marsh  maclv  &  lime. 
Marsh  muck  &  wood 

ashes 

Buckwheat,  nearly 

ripe 


S 
5 
6 
5>^ 


7 
10 


12 
6 
7 

7 
7 


8 
6 


Color  of 
plants. 


yellow 
pale  ercon 
deep  ^reen 
green 


Development. 


Spire-tassel ;  no  ear. 
Branched  tassel;  sl^  of  ear, 
Branched  tassel;  silk,  ear. 
Branched  tassel;  silk  ear. 


grreen  Branched  tassel ;  silk,  ear  8  in. 

deep  green    Full  tassel ;  two  earSi  8  to  10  in. 


deep  green 

greeii 

green 

green 

green 

green 

green 


Full  taRsel ;  two  cars.  8  to  10  in. 
Medium  tahsel ;  ear  6  in. 
Medium  tapsel ;  ear  7  in. 
Medium  taesel ;  ear  7  in. 
Medium  tassel;  ear  7  in. 

Full  tassel ;  ear  8  in. 

Medium  tassel ;  ear  6  in. 


This  soiies  of  experimentation  must  not  be  taken  as  a  com- 
plete one,  because  the  dry  spell  of  this  season  was  a  serious 
detriment.  The  estimates  were  made  before  maturity  of  the 
corn,  and  in  this  particular,  also,  the  oxperiment  is  imperfect. 
Still  it  proves  the  relative  value  of  fertilizers  and  their  adapta- 
tions. 

In  the  Experiment  No.  1  it  is  proven  that  the  soil  employed 
in  this  series  of  experimentation  was  in  quite  a  barren  state, 
since  that  the  stalk  of  the  corn  produced  was  only  8  feet  high, 
and  had  only  a  spike- tassel,  without  any  sign  of  an  ear,  and  the 
color  yellow. 

la  No.  2  tlie  addition  of  lime  afforded  a  slight  improvement, 
which  was  effected  by  the  chemical  actipn  of  the  lime,  on  the 
ordinarily  insoluble  material  of  plant  food  which  this  barren 
soil  still  possessed,  and  by  which  slight  fertilization  waa 
produced,  as  the  stalk  of  the  corn  was  two  feet  higher  than  that 
of  the  non-fertilized  soil,  and  the  color  was  improved.  There 
was  a  branched  tassel  and  the^sign  of  an  ear. 


In  No.  3  wood  asheSy  in  this  soil,  proved  of  more  value  than 
lime.  It  produced  a  stalk  6  feet  in  height,  and  afforded  a  deep 
screen  color  to  the  blades,  with  branched  tassel,  silk  and  ear. 
Wood  ashes  generally  possess  all  the  inorganic  elements  of 
plants ;  and  oflen  (in  cases  of  poor  combastion)  some  organic 
substances  likewise.  Thus  it  proves  to  have  additionally  to  its 
chemical  action  on  the  soil,  some  active  fertilizing  properties- 
It  is  usually  of  more  value  in  sandy  soil  than  in  clay  soil. 

No.  4  shows  the  effect  of  sulphate  of  lime  in  gypsum.  Field 
plaster,  as  commonly  used  is  a  sulpho-carbonate  of  lime,  and 
with  some  varieties  of  soil  is  quite  useful.  Particularly  is  this 
the  case  where  the  soil  has  been  much  subject  to  washing,  as  on 
hillsides  of  old  fields. 

In  No,  5  the  common  rock  phosphate  in  simply  powdered  state 
was  employed.  The  sample  was  the  Wakulla  or  Sopjchoppy 
phosphate  rock.  As  the  phosphoric  acid  combined  in  the  form 
of  rock,  or  native  state,  is  largely  insoluble  it  does  not  in  this 
state  afford  its  power  in  full  effect.  Still  it  has  proved  superior, 
as  a  fertilizer,  to  any  of  the  foregoing. 

No.  6  comprised  a  fertilizer  that  contains  usually  all  the 
plant  food  required  by  any  soil ;  and  if  this  material  were  suffi- 
ciently  abundant  everywhere  farmers  would  have  no  need  of 
any  other  fertilizer.  It  produced  in  this  barren  soil  a  stalk  of 
corn  10  feet  high ;  of  deep  green  color  of  blades,  and  with 
full  tassel  and  two  ears ;  one  8,  the  other  10  >Dches  long. 

No.  7  affords  the  production  in  this  barren  soil  of  corn  with 
stalk  12  feet  in  height,  of  deep  green  color,  with  two  ears,  B 
and  10  inches  in  length.  The  acidulated  phosphate  rock,  with 
the  addition  of  ammonia,  affords  at  once  the  full  power  of  the 
phosphoric  acid,  and  with  the  nitrogen  of  the  ammonia  sup- 
plies the  chief  fertilizing  agents  required  for  a  full  crop. 

In  No.  8  a  lot  of  rve  had  been  turned  under  on  the  same  soil 
of  this  series  of  experiments.  The  rye  was  by  no  means  a  fair 
crop ;  but  was  carefully  turned  under  when  the  milk  in  the 
berry  was  hardening,  and  the  corn  was  then  planted  in  the  soil 
thus  treated.  It  is  seen  that  rye  proves  to  be  a  fair  fertilizing 
material. 

Cow  peas,  in  Experijnent  No.  9,  prove  superior  to  rye.  The 
entire  plant  of  peas  was  put  under,  at  the  proper  time, 
which  is  when  the  pod^is  fully  grown,  and  before  the  seed  is 


sufficiently  ripe  to  grow.  This  plant  in  this  stage  contains  a 
considerable  nitrogen  and  may  be  considered  as  among  the 
very  best  green-crop  fertilizers  that  we  possses. 

Cotton  seed,  represented  in  Experiment  No.  10,  has  proved 
the  equal  of  the  cow  pea  in  fertilizing  power. 

In  Experiment  No.  11,  in  which  marsh  mack  that  had  been 
composted  with  lime,  has  proved  the  equal  in  effect  to  cow 
peas  and  cotton  seed.  In  the  heating  process  that  occurs  in 
this  composting  nitrogen  is  absorbed  and  held  in  the  compost' 
This  is  a  cheap  and  excellent  material  for  all  sorts  of  crops. 

Marsh  muck  and  wood  ashes  composted  together  proves,  as 
shown  in  Experiment  No.  12,  to  be  a  superior  home-made  fer- 
tilizer. 

Experiment  No.  13  proves  that  buckwheat  is  the  equivalent 
of  rye  as  a  green  fertilizer;  and  this  being  of  such  quick 
growth  is  more  desirable.  Buckwheat,  as  tested  in  our  station, 
does  well  in  this  climate. 

Since  writing  the  results  of  this  line  of  experimentation  in 
our  station,  the  Director  visited  the  Ohio  Experiment  Station, 
at  Columbus,  O. — Professor  Charles  E.  Thome,  Director — ^and 
there  found  a  parallel  experimentation  with  corn,  which  is  so 
nearly  alike  in  some  of  the  results  with  this  of  ours  as  to  induce 
its  insertion  here. 

In  this  Ohio  Station  the  proceeding  was  more  circumspect, 
and  comprised  such  special  methods  for  isolation  from  external 
soil  influence  as  to  make  that  experimentation  of  greater  value 
than  that  of  ours. 

Director  Thorne  procured  clean,  drift  sand,  from  a  beach  of 
Lake  Erie,  which  he  took  particular  pains  to  clean  still  more 
thorous^hly,  so  as  to  render  it  almost  absolutely  pure  silica. 
This  sand  he  placed  in  a  series  of  clean  boxes  set  into  the 
ground  out  in  an  open  field.  He  took  care  to  have  the  boxes 
sufficiently  high  at  top  above  the  ground  surface  without  as  to 
prevent  overflow  into  the  boxes.  The  depth  of  the  sand  in 
the  boxes  was  such  as  to  afford  moisture  about  equal  to  that  of 
the  surrounding  soil  in  the  field,  and  every  other  precaution 
was  taken  to  make  the  series  of  experimentation  as  complete  as 
possible.  Below  is  given  in  tabular  form  the  results  oi  Director 
Thome's  work,  and  which  he  has  kindly  allowed  to  be  used  as 
here  appended — he,  himself,  having  copied  his  entries,  as  given 
in  this  table : 


PBRTILIZms  BMPLOTKT>. 

SEED  PLANTED,  COKN. 

No. 
Box 

He!g:ht    in 
Inches. 

Color  Of 
Plants, 

Tassel 

Development. 

1 

No  fertilizer  used 

81 

very  pale. 

1,  no  »]gn  of  ears. 

2 

DissolTed  lione- black 

48 

1% 

t( 

it        (t      11 

3 

Muriate  of  PotHBh. 

32 

si 

»1 

il              11           u 

4 

Nitrate  of  Soda 

50 

dark  greon 

11 

no    silk. 

5 

Dies.  Booe-black   and 

Muriate  of  Potash. . . 

58 

very  pale 

It 

no    ears. 

6 

Dissolved    Bone-black 

and  NiUof  Soda 

77 

dark  dreen 

CI 

small  ears. 

7 

Mariate  of  Potash  and 

Nitrate  of  Soda, .... 

39 

ti 

It 

and  silk. 

8 

Dis.  Bone-black,  Mnr. 

Potash  and  Nit.  Soda 

87 

(1 

i4 

silk  and  ears. 

9 

Barn -yard  Manure. . . . 

57 

medium 

11 

and  silk. 

10 

LiDsetd  Oil  Cake  Meal 

43 

»k 

11 

4t        41 

In  the  next  table  below  there  is  a  repetition  of  the  test,  but 
old  field  soil  used  instead  of  clean  sand : 


Box 

Inches. 

Color. 

I 

No  fertilizer  used . 

84 

pale. 

Stalk  and  tassel,  ears  8  to 
4  inches  lone. 

2 

Dissolred  Bone-black.. 

103 

very  pale. 

Do  do  ears  2  to  3  *'    *' 

3 

vi.urlate  of  Potash. 

102 

U           11 

Do    do  ears  2  to  3  **    " 

4 

Nitrate  of  Soda 

95 

very  dark. 

Do  do  ears  4  to  6  " 

5 

Diss.  Bone-black  and 

Muriate  of  Potash. 

92 

very    pale. 

Do  do  ears  2  to  3  "  " 

0 

Diss.    Bone-black  and 

Nitrate  of  Soda... 

102 

very  dark. 

Do  do  ears  4  to  6  **    *» 

7 

Muriate  of  Potash  and 

Nitrate  of  Soda... 

96 

very  dark. 

Do  do  ears  4  to  6  *•  " 

8 

Diss  Bone-black,  Muri- 
ate of  Potash  and  Ni- 

trate of  Soda 

90 

vary  dark. 

Do  do  ears  4  to  6  *•  " 

Barn-yard  Manure 

98 

medium. 

Do  do  ears  4  to  6  "    " 

9     Linseed  Oil  Cake. 

96 

medium. 

Do  do  ears  4  to  6  "    " 

Accompanying  these  tables  Prof.  Thorne  gives  the  following 
very  interesting  remarks :  "  In  both  series  of  boxes  the  pres- 
ence of  nitrogen  in  the  fertilizer  is  most  strikingly  shown  by 
the  dark  green  color  of  the  stalk  and  foliage,  the  color,  where 
no  nitrogen  has  been  added,  being  in  every  case  pale  and  sickly. 
In  the  case  of  the  lake  sand  there  is  a  striking  diiferen  ce  in  the 
altitude  and  general  development  of  the  plants,  showing  com- 
plete development  of  all  parts,  where  a  complete  fertilizer  was 
used,  containing  nitrogen,  phosphoric  acid,  and  potash.  The 
plants  which  received  phosphoric  acid  only  [cont  ained  in  the 
bone-black]  or  phosphoric  acid  and  potash  came  most  in  devel- 
opment, while  those  receiving  only  potash  show  no  superiority 
to  those  receiving  no  fertilizer  whatever.     Yet  the  necessity 
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for  potash  is  shown  in  the  saperior  development  of  the  plants 
in  box  8  over  those  in  box  6.     [In  first  table.] 

*'  In  the  case  of  the  series  in  which  the  soil  of  the  Experi- 
ment Farm  was  used  there  is  less  difference  in  the  development 
of  the  plants,  but  there  is  the  same  difference  in  color  of  foliage 
shown  in  the  first  series.  The  box  receiving  the  complete  min- 
eral fertilizer  contains  the  shortest  plants  in  the  entire  series, 
with  the  exception  of  that  receiving  no  fertilizer ;  but  the  de- 
velopment of  grain  is  better  in  this  box  than  in  any  other  of 
the  senes.  It  is  intended  at  the  close  of  the  season  to  deter- 
mine the  weig:ht  of  all  parts  of  each  plant  in  this  experiment." 

It  is  seen,  by  noting  the  results  of  the  experimentations 
with  feriilizers  in  our  station,  and  that  of  the  Ohio  station,  that 
nitrogen,  as  contained  in  the  soil  is  exceedingly  important. 
Every  example  proves  this.  Next  to  nitrogen  is  phosphoric 
acid.  Carbon,  although  constituting  the  great  body  of  plants, 
is  not  so  important  as  a  component  of  the  soil.  Carbon  is 
almost  entirely  taken  from  the  air  by  the  foliage  of  the  grow- 
ing plant. 

One  important  matter  is  determined  bj  these  series  of  experi- 
mentation, and  which  doubtless  has  been  often  noted  by  per- 
sons of  experience  in  farming,  it  is  that  the  indiscriminate  use 
of  fertilizers  is  a  poor  practice.  Soils  differ  greatly  in  their 
requirements.  Thus  the  practice  of  using  lime,  gypsum  or 
carbon  composts  indiscriminately  is  not  a  good  one.  On  the 
other  hand,  however,  one  cannot  go  far  wrong  in  the  indiscrim- 
inate use  of  materials  rich  in  nitrogen,  phosphoric  acid  or  pot- 
ash, unless,  indeed  the  soil  is  already  a  very  rich  one. 

GRASSES. 

Former  Bulletins  afforded  accounts  of  experiments  with 
Northern  meadow  grasses,  as  timothy,  redtop,  bluegrass,  &c., 
and  the  progress  of  their  growth  had  been  noted  as  measurably 
satisfactory.  In  this  number,  since  those  grasses,  as  also  sev- 
eral kinds  of  clovers  have  matured,  more  can  be  stated. 

It  had  been  stated  that  the  dry  spell  of  weather  that  had  oc- 
curred interfered  with  our  experimentation.  But  still  there 
has  been  sufficient  test  of  the  practicability  of  culture  of  those 
meadow  grasses  in  Florida  to  warrant  the  conclusion  that,  with 
proper  care  as  to  cultivation,  and  kinds  of  soil  selected,   thooe 
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grasses  can  be  made  at  least  moderately  successful  as   pasture 
grasses,  and  for  hay  as  well. 

The  timothy  headed  out  and  matured  seed.  The  heads,  it  is 
true,  were  not  so  large  as  they  commonly  grow  in  the  North, 
bat  yet  they  matured  evenly  in  season.  The  stalks  and  blades 
of  the  grass  were  respectably  well  developed,  and  the  stand 
was  good  and  the  plants  are  well  rooted.  Nearly  as  much  may 
be  said  of  the  redtop  and  bluegrass. 

Both  red  and  white  clover  headed  out  moderately  well,  and 
matured  seed.  The  stand  with  these  is  not  really  good,  but  as 
the  season  was  unfavorable  some  allowance  must  be  made. 

The  crimson  clover  that  had  been  reported  as  em- 
inently well  developed  in  growth,  has  matured  seed  abund- 
antly. It  proves  here  to  be  an  annual  plant,  since  that 
after  the  seed  had  matured  the  roots  died,  as  did  the  stalks. 
Hence  this  clover  must  be  sown  annually. 

BEBMITDA   GBASS. 

This  grass  has  now  established  its  reliability,  not  only  as  a 
pasture  and  lawn  grass,  but  one  that  will  yield  hay  of  good 
quality.  Our  College  campus  grounds  are  now  well  covered 
with  it,  and  by  use  of  the  lawn-mower  has  afforded  a  beautiful 
lawn  amidst  the  shade  trees. 

TEXAS   BLUBOBASS. 

This  was  reported  on  in  Bulletin  No.  2  as  a  good  success  in 
Florida.     We  can  still  so  report. 

OBCHABD   GBASS. 

Our  plat  of  this  grass  is  not  well  set,  the  dry  weather  ar- 
rested its  growth  when  young,  while  the  roots  had  not  yet  pen- 
etrated sufficiently  deep  to  withstand  the  drouth.  Still  a  por- 
tion of  the  plat  that  was  shaded  a  part  of  the  day  has  a 
moderately  good  stand. 

CORN. 

Report  of  yields  to  the  acre^  of  varieties  of  Corn^  under  the 

same  treatment  and  on  same  soil. 

Old  oak  and  hickory  land  (high  hammock.)     The  soil  had 

been  exposed  to  commons  for  some  years,  after  severe  culture 

and  no  fertilizing.  The  corn  was  all  planted  on  March  10th,  after 

due  preparation  of  soil,  and  fertilized  with  the  Armour  Blood 

and  Bone  Fertilizer,  three  hundred  pounds  to  the  acre.     Rows 

4  feet  apart,  one  stalk  to  the  hill,  3  feet  interval. 
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GOLDBN  BKAUTT. 

Seed  from  the  Department  at  Washington.  Tield  4df  boshels 
to  the  acre.  Weight  of  shelled  com  60  poands  to  the  bnsheL 
Weight  of  com  and  oob,  73  poands  to  the  bashel. 

0HB8TBB  OOTXNTY  MAMMOTH* 

Seed  from  the  Department  at  Washington.  Tield  31^  bush- 
els to  the  acre.  Weight  of  shelled  corn  to  the  bashel,  58^ 
poands.     Corn  with  cob,  75  poands. 

SOUTHERN  WHITB. 

Seed  from  the  Department  at  Washington.  Yield  37^  basl- 
els  to  the  acre.  Weight  64  poands  to  the  bushel  of  shelled 
oorn,  and  with  cob,  76  pounds. 

COLUMBIA  OOUimr  CORN. 

Seed  selected.  Yield  31^  bushels  to  the  acre.  Weight  64 
pounds  to  the  bushel,  shelled ;  and  with  c^b,  75  pounds. 

KAFFIB  CORN. 

For  iodder,  when  cut  four  times  in  the  season,  the  growth 
had  been  each  time  to  three  feet  height,  and  stood  full  and 
stong.  It  was  fed  to  stock  and  not  estimated.  Of  seed,  two 
rows  370  feet  long,  close  set,  yielded  one  bushel  and  sixteen 
quarts  of  seed.     Weight  of  seed,  80  pounds  per  bushel. 

BROOM  CORN. 

Five  rows,  moderately  close  set,  4  feet  apart,  and  440  feet 
long,  yielded  gross  weight  240  pounds.  Seed  thereof,  7^  bush- 
els, and  weight  of  cleaned  brush,  150  pounds. 

Note. — ^All  the  weighing  in  the  above  estimates  was  done 
when  the  corn  was  not  fully  dried,  and  the  weight  part  of  the 
experimentation  was  therefore  not  complete,  except  as  relatins; 
to  the  object  of  the  experiment,  namely,  proportionate  yield. 

In  this  year's  treatment  of  corn  it  was  found  that  in  rich  soil 
the  stand  of  two  stalks  to  the  hill  did  about  eqaally  well  to  one 
in  the  development  and  thus  produced  greatly  more  com  to 
the  acre.  The  Florida  practice  of  one  stalk  to  the  hill  is  not 
most,  advantageous  when  the  soil  is  rich,  or  when  well  fertil- 
ized. Three  stalks  to  the  hill,  however,  did  not  increase  the 
aggregate  yield  over  the  two  stalks  in  sufficient  amount  to  pay 
for  the  extra  handling.  All  over  three  stalks  proved  detri- 
mental proportionately  as  the  increase  was  made.  This,  how- 
ever, relates  to  the  grain  only,  since  that  the  fodder  portion 
was  increased,  and  improved  in  quality. 
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INTRODUCTIOX. 


On  coming  into  office  as  Director  of  the  Experiment 
Station,  which  was  January  22d  of  this  year,  I  received  no 
notes  of  unreported  experiments  from  my  predecessor,  and 
hence  had  no  material  for  Bulletin  4,  due  January  1st.  Hav- 
ing had  many  calls  for  this  Bulletin,  and  a  great  many 
applications  for  literature  on  peach  growing,  after  mature 
deliberation,  I  thought  I  could  not  better  serve  the  pub- 
lic, supply  the  missing  link  between  Bulletins  3  and  5,  and 
meet  the  requirements  of  the  law,  than  by  giving  my  experi- 
ence of  over  twenty  years  in  cultivating  the  peach.  While 
this  Bulletin  does  not  pretend  to  be  an  exhaustive  treatise  of 
the  subject,  it  is  written  in  the  hope  of  being  of  some  service 
to  those  who  are  engaged,  or  may  wish  to  engage,  in  the  busi- 
ness of  growing  this  fruit,  either  for  profit  or  home  consump- 
tion. I  have  now  growing  on  the  Station  a  number  of  varie- 
ties, said  to  do  well  in  Florida,  and  shall  this  fall  collect  others 
from  this  and  other  States,  and,  if  possible,  from  those  foreign 
countries  whose  climate  and  soil  induce  the  hope  that  their 
best  varieties  may  prove  valuable  acquisitions.  In  future  Bul- 
letins, as  facts  develop,  I  shall  report  them,  both  as  regards 
the  good  and  the  bad,  and  if  I  introduce  fruit  worthy  of  dis- 
tribution among  our  people,  I  shall  take  special  care  in  doing 
so.  I  ■  shall  be  greatly  obliged  to  any  person  originating  a 
new  peach  to  send  me  samples,  for  which  I  am  willing  to  pay, 
and  will  purchase  buds  or  trees  of  any  promising  variety  for 
trial.  I  shall  be  obliged  also  to  have  my  attention  called  to 
any  new  insect  or  disease  that  may  affect  the  peach  or  any 
deciduous  fruit  in  the  State. 


PEACH  (iHOWIXG  IN  FLORIDA. 


Before  tlie  war  the  people  raised  jieaehes  in  abundance* 
for  home  use,  j)lanting  in  favt>red  spots,  such  as  their  gardenSv 
horse  and  cow  lots,  and  they  rarely  missed  a  erop.  After  the- 
war  an  effort  was  made  to  introduce  the  carlv  and  choice  sum- 
mer  varieties  of  other  States,  but  failure  and  loss  was  the  re- 
sult. There  are  few,  if  any,  of  the  most  popular  varieties  of 
other  States  that  will  succeed  in  Florida.  In  consequence  of 
this  failure,  the  opinion  very  generally  obtained  that  peaches- 
would  not  grow  here,  nor  was  it  until  the  introduction  of  the- 
Peen-to,  or  Peen  Tan,*  in  1874  or  lS7r»,  that  public  attention* 
began  to  be  directed  to  this  fruit,  and  jiublic  interest  revived, 
in  favor  of  its  cultivation. 

TIIK   SOIL   AOAPTKI)   TO   ITS  (;  ROW  Til. 

Perhaps  there  is  no  fruit  we  have  more  generally  adapted' 
to  our  soil  than  the  ])cach ;  still  it  is  a  known  fact  that  there- 
are  exceptional  places  where  it  does  not  thrive.  While  no  one- 
can  determine  these  localities  without  a  trial,  still  it  is  well  to- 
note  tljat  land  which  is  too  thirsty,  as  well  as  too  wet,  is  not 
suited  to  the  peach,  unless  water  van  be  supplied  in  the  one- 
instance,  and  drainage  in  the  other. ,  The  mere  fact  of  land; 
having  a  day  sub- soil,  or  clay  in  the  soil,  or  an  absence  of  day 
near  the  surface  is  no  criterion  to  judge  of  its  adaptability  to- 
this  fruit,  or  any  of  the  deciduous  fruits  that  grow  in  our 
climate.  I  have  fully  demonstrated  this  in  my  own  experi- 
ence, and  have  seen  the  tree  thrive  and  fruit  in  all  classes  of 
soil  common  to  our  State.  It  is  a  fact,  beyond  question,  that 
trees  in  the  same  orchard,  of  the  same  kind,  and,  as  far  as  the 
eye  can  judge,  the  soil  in  all  essentials  siniilar,  receiving  the 
same  treatment,  vary  both  as  to  growth  and  fruiting.  While 
this  is  rare,  still  the  fact  exists,  and  there  is  no  accounting 
for  it,  so  far  as  I  know.  But,  generally,  throughout  our 
entire  State,  where  proper  attention  is  paid  the  peach,  the 
grower  will  be  rewarded  for  his  labor  and  outlay,  if  he  \¥i\\ 
abandon  the  idea  that  it  does  not  require  either  no  attention 
or  too  much  care,  or  is  overfed  or  not  fed  at  all. 


*reen-to  Im  the  name  anitiof;  the  eominon  <^laAHeR  of  China,  but  the  Manda- 
rin (lictionaricH  une  the  wortli*  IMen  Tau,  which  means  flat  iieacli. 


FKKSII  GKOrXl). 

Whether  the  land  be  high  or  low,  hammock  or  pine,  fresh 
land  is  the  best,  and  always  the  best.  Fresh  hammock  land  is  not 
only  costly,  but  difficult  to  prepare  for  an  orchard.  It  is  also 
hard  to  work.  Pine  land  can  more  easily  and  cheaply  be  put 
in  order,  and  is  easier  cultivated.  It  is  better  to  cut  the  tim- 
ber down  and  dig  the  stumps,  but  it  is  not  necessary.  The 
peach  grows  among  the  deadened  timber,  and  does  not  sustain 
as  much  injury  from  falling  limbs  and  trees  as  they  decay,  or 
when  the  storms  come  and  go,  as  one  might  expect.  The 
Providence  that  paints  the  lily  and  the  violet,  and  watches 
over  the  life  of  a  sparrow,  seems  to  care  for  the  poor  mait^s 
orchard,  in  which  lies,  in  part  at  least,  his  resources  of  daily 
life.  An  orchard  looks  better  clear  of  timber  and  stumps,  but 
these  can  be  removed  gradually,  as  time  and  opportunity  ad- 
mit*  The  hammock  is  richer,  as  a  rule,  in  plant  food,  but  the 
difference  in  the  cost  of  clearing  and  cultivating  is  largely  in  fa- 
vor of  pine  land,  even  though  more  fertilizing  is  necessary 
everv  vear;  but  hammock  land  needs  fertilizinir  also,  and  it  is 
only  a  question  of  a  few  years  when  the  expense  in  this  line 
will  be  equal.  While  fresh  land  is  always  best,  still  it  is  not 
a  necessity.  Old  land,  already  devoid  of  trees  and  stumps> 
with  much  less  trouble  and  ex])ense,  can  be  ]>re])ared  for  an 
orchard.  In  preparing  an  old  field,  first  break  up  thoroughly,, 
then  check  off  the  distance  you  wish  the  trees  to  stand;  dig 
the  holes  two  feet  deep  by  three  feet  square,  and  prepare  as. 
stated  under  the  head  oi  fertiliziuf/^  and  you  can  plant  in  the 
hope  of  good  fruit.  Another  good  plan  in  preparing  old  land 
is  to  place  in  the  holes  hammock  mold,  muck,  or  soil  from 
the  depressions  in  pine  land  several  weeks  before  planting,  to 
which  may  be  added  a  pound  or  two  of  any  complete  fertilizer^ 
or  five  or  ten  pounds  of  compost  as  j^er  formula  under  head  of 
fertilizinf/, 

TIME  TO  PLANT. 

The  very  best  time  is  from  the  middle  of  December  to  the 
middle  of  January.  Jt  is  much  better  to  plant  before  than  af- 
ter this  time.  In  December  the  tree  is  dormant  or  inactive, 
and  the  early  varieties,  such  as  the  Peen-to  type,  awake  about 
the  first  of  January,  are  in  full  bloom  by  the  middle  of  the 
month,  and  begin  to  pht  out  leaves  a  week  or  so  later.  When 
the  tree  is  in  bloom,  or  in  half  leaf,  to  transplant  it  is  to  en- 
danger its  life  or  health.  When  a  tree  is  set  back  by  reason 
of  too  late  planting,  or  becomes  sickly  through  neglect,  it  is 
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cheaper  and  better  to  dig  it  up  and  replace  it  with  another. 
This  year  on  the  Station,  although  the  season  was  favorable, 
in  consequence  of  late  planting,  which  was  done  in  February, 
I  lost  a  large  number  of  thrifty  trees,  and  those  which  lived, 
although  well  cultivated  and  fertilized,  did  not  do  so  well  as 
they  would  had  they  been  planted  earlier.  I  feel  it  a  duty  to 
say,  that  while  there  is  one  chance  for  deciduous  fruits  doing 
well  planted  after  January,  there  are  at  least  five  against  them. 
The  first  effort  a  peach  tree  makes  in  growing,  after  being  dor- 
mant, is  sending  out  delicate  white,  silk-like  roots,  which,  if 
exposed  to  air,  wither  directly.  A  tree  planted  in  December 
has  in  a  month  many  of  these  little  feeders,  from  one  to  five 
inches  long,  on  all  its  large  roots.  These  rootlets  play  an  im- 
portant part  in  its  nourishment,  and  hence,  if  dug  up  when  in 
bloom  or  in  leaf  (for  when  a  tree  begins  to  leaf  its  roots  cease 
to  grow,  nor  do  they  begin  to  grow  again  until  it  is  in 
full  leaf)  suffers  the  loss  of  these  roots,  and  if  a  short  dry  spell 
follows,  their  loss  is  easily  seen  in  the  want  of  vigor,  and  often 
death. 

THE  DEPTH  TO  PLANT. 

In  dry  and  sandy  soils,  trees  should  be  placed  deeper  than 
in  wet  or  stiff  land.  The  roots  should  be  carefullv  trained  in 
their  natural  directions,  and  the  dirt  packed  around  them. 
When  the  hole  is  filled,  if  the  season  is  dry,  water  should  be 
freely  applied.  If  planted  when  irrigation  is  used,  or  the  land 
is  naturally  wet,  they  ought  not  to  be  placed  deeper  than  they 
screw  in  nurserv.  This  is  determined  bv  the  earth  marks 
above  the  roots,  and  then  allowance  of  an  inch  or  two  should 
be  made  for  the  soil  to  settle. 

PRUNING. 

Universal  experience  has  demonstrated  the  absolute  ne- 
cessity of  pruning  early  and  often.  In  Califoniia,  where  the 
peach  is  developed  as  near  perfection  as  anywhere  on  this  con- 
tinent, some  of  the  most  successful  growers  begin  to  prune 
when  the  tree  is  very  small.  Their  plan  is  to  plant  the  dor- 
mant bud,  and  when  it  is  two  feet  high  to  pinch  off  the  top 
and  cause  it  to  branch.  They  then  rub  off  the  sprouts,  saving 
five  or  six  wood  buds  within  six  inches  of  the  top,  and  train 
these  to  produce  a  low  head  and  short  body.  The  object  of 
pruning  is  to  keep  the  tree  healthy  and  vigorous.  If  left  alone 
it  runs  to  wood,  bears  only  at  the  ends,  and  is  of  little  value. 
Headed  back  every  year,  and  limbs  which  grow  too  fast  pinched 


off  and  made  to  branch,  the  peach  lives  to  an  old  age,  and 
bears  much  fruit.  The  Monthly  Monitor,  printed  at  Bronson, 
Levy  county,  Fla.,  says,  in  its  September  issue :  "  There  are 
numbers  of  *  native'  trees  in  this  county  from  fifteen  to  thirty- 
live  years  old  that  bear  heavy  crops  of  the  most  delicious  peaches 
every  year.''  Another  tree  is  reported,  thirty- seven  years  old, 
bearing  fifteen  bushels.  Cutting  back  forces  the  lateral  limbs 
to  grow,  and  as  the  wood  made  one  year  is  that  which  brings 
the  fruit  the  next,  the  cutting  back  must  be  done.  Limbs 
which  grow  down,  or  too  straight,  should  be  cut  off;  nor 
should  the  branches  be  allowed  to  crowd  each  other.  The 
most  desirable  form  of  tree  is  either  bowl  or  wine-glass  shape. 
Old  trees  that  have  been  neglected  should  be  cut  back  and 
made  to  put  out  new  wood.  This  sometimes  kills  the  tree, 
but  it  is  better  to  kill  and  replace  with  another,  than  to  let  it 
live  and  profit  no  one.  As  a  rule,  bearing  trees  should  be 
pruned  in  early  spring,  taking  off  about  one-third  of  the  growth 
<if  the  previous  year.  The  judgment  of  intelligent  growers, 
however,  should  govern  them  in  this  direction,  for  sometimes 
more  should  be  taken  off.  Summer  bearers,  if  not  pruned  in 
spring,  will  not  fully  mature  fruit  buds  for  another  season. 

The  fall  growth  should  all  be  cut  off.  This  is  mainly  the 
cause  of  winter  blooming.  This  growth,  the  next  year,  ma- 
tures its  buds  in  early  fall ;  sheds  its  leaves,  and  bursts  into 
bloom  after  the  first  cold  spell.  This  growth  is  produced  af- 
ter the  fruit  drops  in  summer,  and  has  not  time  to  mature  fully 
before  winter. 


FERTILIZING . 


This  should  be  regulated  by  the  character  of  the  soil. 
Peaches  do  not  require  the  richest  land,  nor  will  they  do  well 
on  poor  land  unless  regularly  and  properly  fed.  But  even  the 
richest  land  will  soon  be  exhausted  by  this  greedy  feeder,  un- 
less its  strength  is  sustained  by  prudent  fertilizing. 

The  great  difficulty  in  the  way  of  growing  this  fruit  in 
Florida  lies,  first,  in  fertilizing,  and,  second,  in  the  supply  of 
water  in  the  dry  seasons.  Water  and  fertilizing  very  greatly 
advances  the  maturity  of  fruit,  and  for  early  varieties  this  is 
exceedingly  desirable.  In  seasons  when  we  have  a  fine  sup- 
ply of  water  the  early  fruit  ripens  from  two  to  four  weeks 
sooner  than  when  the  spring  is  diy.  The  same  is  true  of  late 
fruit  when  the  summer  is  wet.  But  whether  dry  or  wet,  the 
tree  must  be  fertilized.  If  neglected  it  will  take  a  year,  or 
longer,  after  bearing  a  good  crop  to  recuperate,  or  to  send  out 
its  roots  in  fresh  soil  in  search  of  food.     Any  fertilizer  that 
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po88e88es  tbi'  three  great  elements  of  plant  food,  potash,  phos- 
phoric acid  and  nitrogen,  will  serve  the  purpose.  Bttt  the 
question  which  will  interest  the  inexperienced  grower  most  is 
the  cost  of  fertilizing.  Commercial  fertilizers  are  costly,  and 
Are  not  in  the  reach  of  every  grower.  I  have  found  a  compost 
of  the  following  proportions  to  be  cheap,  and  beneficial  to 
third-class  pine  land,  and  prepared  in  the  following  way:  I 
build  a  pen,  and  commence  the  compost  by  placing  in  the  bot- 
tom of  it  2,(MK)  [)ounds  of  stable  or  cow  manure,  (muck  may  be 
used,  but  it  is  not  as  good  as  either  of  the  other  two),  333 
pounds  each  of  kainit,  cotton  seed  meal,  or  crushed  cotton 
seed,  or  cotton  seed  w^hole,  and  acid  phosphate.  Then  begin 
again  with  stable  manure,  and  so  on.  When  I  complete  a 
layer  I  wet  it  thoroughly,  and  so  on  U^  the  top  of  the  pen.  Then 
T  cover  the  whole  with  dry  dirt,  and  the  pen  with  a  shed.  In 
a  month's  time  1  remove  the  dirt,  break  the  pen  and  mix,  and 
then  slu)vel  back  and  wet  again,  covering  with  dirt.  In  an- 
other month  the  fertilizer  is  readv  for  the  orchard,  and  when 
removed  must  be  well  mixed  again.  The  stable  manui^e  and 
cotton  seed  or  meal  will  be  completely  decomposed.  Five  or 
ten  pounds  of  this  compost,  well  mixed  in  the  hole  several 
weeks  before,  either  on  old  or  new  ground,  in  which  a  tree 
is  to  be  j>lanted,  will  give  it  a  healthy  start  and  a  vigorous 
growth  through  the  year.  On  a  one-year-old  tree  ten  pounds 
mav  be  used,  and  <m  three  or  iive-vear-olds  double  the  amount. 
This  compost  has  been  found  excellent  for  all  kinds  of  field 
and  garden  crops.  It  takes  time  and  trouble  to  make  it,  but 
it  saves  money,  and  gives  good  results.  Every  farmer  and 
fruit  grower  should  have  a  compost  pen  with  a  cover  to  it, 
which  should  receive  the  refuse  of  the  house  and  kitchen,  es- 
pecially of  the  stove  and  fireplace,  the  chicken  coop,  the  sta- 
ble and  the  cow  lot.  One  who  is  dependent  upon  his  own  ef- 
forts for  success  and  neglects  this,  may  expect  to  live  poor  and 
die  poor,  and  experience  the  mortification  of  seeing  others 
prosper  who  follow  what  he  neglects. 

Lime  and  copperas  m.iy  be  used  with  profit  around  peacli 
trees.  I  have  tried  both,  and  think  that  good  has  resulted 
from  their  use.  From  one  to  three  pounds  of  copperas 
(sulphate  of  iron),  according  to  the  age  of  the  tree.  The  lime 
may  be  used  m  larger  quantities.  On  dry  lands  the  mulching 
of  trees  with  pine  straw,  wire  grass,  or  green  moss  helps  to 
retain  moisture,  and,  to  some  extent,  serves  as  a  feeder.  The 
drawback  to  mulching  is,  that  it  becomes  the  harbor  of  such 
insects  as  the  gray  and  black  cricket,  grasshoppers,  beetles  and 
pumpkin  bugs,  which  feo<l  on  the  tender  shoots  and  buds.     It 
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is  not  safe  to  use  fertilizer  of  any  kind  when  setting  a  tree.  It 
flhoald  be  pat  in  the  hole,  and  well  mixed,  several  weeks  be- 
fore, and  if  used  at  all  at  planting  it  ought  to  be  put  on  top  of 
the  ground. 

WOUK  IS  NECESSARY  IN    AN  (iKCHAttI). 

Weeds  and  grass  must  not  be  allowed  to  grow.  They 
<;hoke  young  trees  directly,  and  are  a  serious  injury  to  old 
ones.  The  plow  and  hoe  must  come  into  early  use.  A  good 
cultivator,  alter  breaking  with  the  plow  in  early  spring,  is  the 
best  tool  to  use.  Care  should  be  taken  not  to  break,  or  jar,  or 
raatilate«the<«ootK.0f' young  trees  in  working,  nor  should  the 
dirt,  be  banked  on  them. 

ri:TTlX<i     BACK. 

It  is  the  almost  universal  experience  of  growers  that  in 
preparing  trees  for  planting  they  should  be  freely  cut  back, 
^ome  contend  they  ought  to  be  cut  back  to  four  feet,  and 
others  to  two.  I  incline  to  the  latter  opinion.  I  am  certain 
that  every  inch  over  four  feet  left  on  is  a  loss.  Be  careful  to 
cut  awav  every  branch,  and  leave  no  fork.  It  is  here  that  the 
borer  does  much  harm.  The  tree  should  be  trained  to  five  or 
sLx  buds  within  six  inches  of  the  top,  and  all  other  sprouts 
kept  pinched  off. 

Many  planters  prefer  large,  well  branched  trees,  but  this 
18  a  mistake.  A  tree  dug  with  the  greatest  care  will  have  its 
roots  more  or  less  broken.  It  is  not  reasonable,  therefore,  that 
with  broken  and  mutilated  roots  it  can  be  sustained  as  before. 
Moreover,  it  is  very  susceptible  to-drought,  and  with  a  heavy 
top  in  a  dry  spring  will  more  readily  wilt  and  die  than  if  cut 
back  freely  when  planted.  To  purchasers,  I  suggest  that  they 
request  nurserymen,  who  know  what  is  best,  from  long  expe- 
rience, to  prepare  their  trees  as  they  should  be  for  planting. 
This  will  protect  them  from  loss,  expense  in  freight  and  pack- 
ing, and  they  will  have  better  and  healthier  trees. 

THE  BEST  STOCK  ON  WIIK'H    TO  BUD  AND  (iUAFT. 

In  Europe  the  plum  is  used  largely  as  stock  to  bud  and 
graft  upon.  The  object  is  to  get  a  small  tree.  In  France  and 
England  the  peach  is  not  cultivated  m  open  ground  to  any  ex- 
tent. They  are  forced  to  plant  by  the  side  of  walls,  and  to  se- 
cure small  stock  the  Myrobolan  plum  is  used.  This  plum  has 
been  introduced  in  Florida  for  the  object  of  avoiding  the  rav- 
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ages  of  the  borer  and  rootknot  worm,  but  it  is  not  a  protec- 
tion  against  either.  The  claims  of  varioas  plum  stocks  have 
been  advocated  as  better  for  the  peach  than  its  own  roots,  but 
thus  far  none  of  them  have  proven  sufficiently  successful  as  to 
warrant  unqualified  recommendation.  At  present  great  hopes 
are  entertained  by  a  few  that  the  Marianna  plum  will  serve  as- 
a  protection  against  the  borer  and  rootknot.  This  is  yet  to  be 
demonstrated,  and  my  experience  does  not  permit  me  to  say 
more  than  it  is  worthy  of  further  trial.  The  peach  is  a  coarse 
feeder  and  a  i-apid  grower,  and  as  yet  no  plum  has  been  found 
to  keep  pace  with  it.  The  peach,  when  budded  or  grafted  on 
plum  stock,  generally  outgrows  the  plum,  and  the  wood  does- 
not  heal  or  adhere  as  readily  as  when  on  its  own  stock. 

A  question  has  been  sprung  in  the  Nurservmen's  Asso- 
ciation whether  it  is  best  to  grow  stock  from  the  seed  of 
native  seedlings  or  from  imported  seed,  and  the  advice  has 
uniformly  been  to  use  native  seed.  The  only  reason  I  can  see 
for  this  is,  that  the  diseases  of  more  northerly  climates  may 
thus  be  avoided.  The  yellows  as  yet  has  not  made  its  appear- 
ance in  our  State,  so  far  as  I  am  informed,  and  such  writers 
as  Downing  strongly  urge  against  the  planting  the  seed  from 
stock  in  regions  where  this  fatal  disease  prevails. 

Candor  compels  me  to  say,  that  seed  from  a  healthy  re- 
gion are  as  good  as  from  Florida,  and  both  philosophy  and  fact 
sustain  the  opinion.  But  very  great  care  should  be  observed, 
first,  that  the  seed  are  from  healthy,  thrifty  trees,  and,  secondly, 
that  they  have  matured  well.  In  importing  trees  from  other 
States  the  risk  is  very  greal,  and  the  stock  budded  may  have 
in  it  the  germs  of  a  fatal  disease ;  and  the  buyer  is  not  only  a 
loser,  but  he  imperils  an  interest  which  promises  to  become  one 
of  Florida's  foremost  industries.  The  judgment  of  some  of 
the  best  and  most  prudent  growers  is  against  buying  stock  for 
budding  purposes  in  States  north  and  west  of  Florida.  They 
contend  that  the  stock  is  not  so  vigorous  or  healthy  as  that 
grown  from  seed  of  our  own  native  varieties.  The  trouble 
lies,  doubtless,  in  the  fact  that  trees  taken  from  nurseries 
whose  soil  is  richer  and  heavier  than  ours  suffer  from  the 
change.  If  stock  has  been  forced  by  heavy  fertilizing,  and 
transplanted  into  thin,  light  soil,  even  though  it  be  fertilized^ 
it  will  feel  the  change  very  quickly.  The  same  is  true  of  ham- 
mock land.  Trees  taken  from  hammock  are  not  likely  to  be 
vigorous  on  pine  land,  and  the  transplanting  them  into  ham- 
mock is  only  a  happy  transition  to  richer  food.  The  prefer- 
once  of  growers  for  large  stock  compels  the  producer  to  meet 
the  demand  by  forcing  his  stock  by  high  fertilization.     The 
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large  and  thrifty-looking  tree,  grown  in  rich  land,  may,  for  a 
while,  show  better,  but  good,  healthy,  medium-sized  stock, 
under  the  same  attention,  will  do  better  in  the  end. 

GENEBAL   REMARK H. 

Suckers  should  not  be  allowed  to  grow,  but  should  be 
taken  off  with  a  sharp  knife  close  to  the  root. 

Dead  limbs  and  all  sickly-looking  branches  should  be  cut 
off. 

Wifiter  blooming  is  the  result,  of  not  cutting  away  the  fall 
growth  in  the  spring,  of  careless  work,  neglect  of  fertilizing, 
and  want  of  water.  The  want  of  water  can  be  supplied,  to 
some  extent,  by  pruning,  work  and  fertilizing. 

Fertilizing  can  be  done  any  season  of  the  year,  but  the 
best  results  are  obtained  by  attending  to  it  in  January  and  June. 

The  distance  given  to  trees  in  orchard  is  from  twelve  to 
twenty  feet. 

When  irrigation^  with  sub-drainage,  becomes  general,  and 
its  advantages  demonstrated,  deciduous,  as  well  as  citrus, 
fruits  will,  doubtless,  attain  a  perfection  that  li^nll  be  surpris- 
ing. 

Th^  enemies  which  trouble  us,  in  my  opinion,  are  very 

greatly  overestimated  as  to  the  injury  done  by  them. 

77ie  borer^  common  to  every  portion  of  the  State,  scarcely 
ever  injures  a  tree  after  it  has  passed  its-  fourth  year.  A  keen- 
bladed  knife  is  the  surest,  cheapest  and  quickest  way  of  get- 
ting rid  of  it.  The  Entomologist  suggests  other  remedies,  to 
which  I  refer  the  reader. 

T?ie  curctUio  is  more  to  be  feared,  because  it  does  greater 
injury  than  all  the  others ;  but  it  may  be  gotten  rid  of,  to  a 
very  great  extent  if  the  directions  given  by  the  Entomologist 
are  carried  out  with  care.  It  does  not  infest  East  and  South 
Florida,  except  generally  where  there  are  old-field  plum  or- 
chards. 

The  cnrled  leaf^  or,  as  some  terra  it,  "  Frenching,"  does 
not  harm  us,  and  is  very  little  noticed. 

T?ie  scale  is  also  very  rare.  For  remedy  see  aiticle  by 
Entomologist. 

Itootknot  produced  by  a  diminutive  worai,  has  occa- 
sioned widespread  alarm  among  growers  of  late  years.  I  have 
noticed  its  effects  in  the  knots  produced  on  the  roots  for  years, 
but  gave  it  but  little  attention,  as  I  did  not  obsen-e  any  evil 
results  from  it,  except  in  planting  young  trees. 

I  have  planted  thousands  of  trees  affected  with  it  in  thin 
land,  but  planted  them  deep,  from  eight  to  ten  inches,  and 


they  have  lived  and  thrived  as  well  as  others  not  affected. 
This  leads  me  to  snppofie  that  possibly  this  is  the  best  remedy 
for  and  against  this  enemy.  Trees  perfectly  free  from  these 
pests  have  been  planted  in  soil  where  they  were,  and  in  a  short 
while  they  were  full  of  them.  I  would  not  advise  the  purchase 
of  trees  thus  affected,  but  I  suggest,  lest  they  are  in  the  soil, 
that  trees  be  planted  deep  in  high  and  dry  soils.  Of  course, 
on  wet  lands,  unless  drained,  this  would  not  do.  Some  have 
thought  that  the  use  of  muck  in  the  holes  was  a  protection. 
My  opinion  is,  that  the  preparation  of  the  soil  enabled  the 
.trees  to  resist  the  in  jury  from  the  worm  by  putting  on  neW 
and  vigorous  roots.  The  rootknot  worm  Anffuillula  is  found 
more  largely  in  old  land,  still  new  land  is  sometimes  infested 
with  it.  In  addition  to  the  remedies  suggested  by  the  Ento- 
mologist, I  advise  those  whose  tr€*es  are  suffering  to  dig  holes 
by  the  side  of  them,  fertilize  them,  and,  after  several  weeks, 
tranvsplant  in  these  holes,  cutting  them  back  freely.  If  any 
one  should  follow  this  suggestion,  or  any  remedy  recommended 
by  the  Entomologist,  I  wouhl  l)e  pleased  to  have  their  experi- 
ence reported  to  me. 

VAKIKTIKS. 

I  am  indebted  to  the  nurservmen  of  Florida  for  the  names, 
in  part,  of  the  following  list  of  varieties  of  the  peach. 

These  will  all  be  planted  on  the  Experiment  Farm,  and, 
aftef  careful  testing  as  to  flowering  and  fruiting,  a  revised  list 
will  be  made  showing  results,  most  likely  reducing  the  list  now 
presented  to  fewer  varieties,  with  synonyms : 

Peex-to  and  SEEDLiN<i8  OF  THE  Pben-to. — Shape  flat 
or  globular,  mostly  semi-cling ;  npen  from  May  1st  to  June  10th. 

Semi-Cling. — Peen-to,  Florida's  Own,  LaBelle,  Southern 
Queen,  Alpha,  Barrs'  Daisy,  Bidwell's  No.  7,  Yum  Yum,  Lot- 
tie, Orlando,  Maggie,  Seminole,  June  Beauty,  Beta,  BidwelFs 
Late,  Bettie,  Wonder,  King;  July  1st  to  15th. 

Freestones. — ^Waldo  Prolific,  Angel,  Pearson,  Kerr's 
Free. 

Honey  and  its  Seedlings. — Shape  oblong,  curved; 
freestones;  ripen  from  Ma^\  15th  to  July  1st.  Ellenora,  Early 
China,  Climax,  Pallas,  Kite,  Early  Cream,  Home's  Favorite, 
Julia. 

Honey-Peen-to  Crosses. — Archer,  Alachua,  Florida. 

Chinese  Cling  Seedlings. — Albert  Svdnev,  Countess, 
Thurber,  Elberta. 

Blood  Peaches. — Ked  Ceylon,  Indian,  Cabler. 

Persian  Type.^ — Amelia. 


Amelia  and  Hoxey  Cross. — Jacienne. 

Native  Clixgs. — Ripen  dunng  June  and  July.  Bowl- 
ing's Ked,  Big  Ked,  Golden  PresR,  Silver  Press,  LaReine, 
Elma,  Edith',  Sunset,  LaMagnifique. 

Native  Freestones. — Golden  Clear,  Silver  Clear,  Per- 
fection, Florida  Crawford,  Paragon,  Mammoth,  Colossal,  Ches- 
sers,  Victoria,  August  Early,  August  Late,  Watson's  August, 
Augustus,  Powers'  September,  Jackson's  Prolific,  Gibbon's  Oc- 
tober, My  Favorite  Yellow,  My  Favorite  Whit-e,  Thomas'  Late. 
These  freestones  ripen  from  July  1st  to  October  15th,  in  about 
the  order  named. 


ENTOMOLOGIST'S   REPORT. 

IXSKOT  ENEMIES. 

The  insects  that  atta^;k  the  peach  in  Florida  are  not  very 
numerous,  but  with  the  increase  in  orchards  these  pests  will 
most  likely  become  a  source  of  expense  and  annoyance. 

The  larvie  of  the  Sannina  exitiosa^  usually  known  as  the 
borer,"  is  by  far  the  worst  enemy  of  the  young  tree.  Its 
habits  have  been  discussed  in  a  former  Bulletin  by  Professor 
Ashmead,  and  I  shall  give  but  briefly  his  conclusion  : 

There  is  but  one  brood  within  the  vear. 

The  moth,  or  perfect  form,  issues  from  the  cocoon  in 
April,  when  it  mates,  and  during  that  month  lays  the  eggs, 
near  the  ground,  upon  the  trunk  of  the  tree ;  the  eggs  hatch, 
penetrate  the  bark,  and  begin  burrowing  in  the  inner  bark. 

To  prevent  the  deposit  of  the  eggs  then  would  be  a  rea- 
sonable and  practical  inference.  Various  methods  have  been 
proposed,  hilling  up  the  tree  one  or  two  feet  in  March,  wrap- 
ping the  trunk  with  tar  paper,  and  coating  the  trunk  with 
poisoned  whitewash,  soap  or  clayey  paints.  I  prefer  this  for- 
mula: 

FonniUa  1.  Take  one  pound  of  common  glue,  soak  over 
night  in  cold  water,  then  dissolve  it  in  a  half  gallon  of  hot  wa- 
ter, add  one  ounce  of  London  purple ;  stir  until  the  color  is 
uniform,  add  hot  water  until  the  mixture  measures  two  gallons. 

During  March  remove  the  soil  from  the  stem  and  crown 
roots,  cut  out  all  borers  found,  and  apply  the  warm  glue  freely 
over  the  trunk  for  the  lower  two  feet,  at  least. 
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Hill  up  the  tree  until  the  eaith  is  above  any  cut  surface 
of  the  trunk,  and  in  most  cases  trees  nearly  girdled  will  soon 
repair  the  damage  done  by  the  borer. 

Small  fires  at  sunset  in  the  orchard  during  April  will  de- 
stroy many  moths,  and  this  practice  is  recommended. 

The  curculio,  Conotrachelits  nenuphar^  threatens  to  be  the 
worst  foe  to  the  peach  and  plum  family. 

There  is  some  controversy  as  to  its  food  where  fruits  are 
absent,  with  the  preponderance  of  opinion  that  it  subsists  upon 
the  foliage  of  the  plum  or  peach.  My  judgment  is,  that  the 
latter  theory  is  correct,  from  experiments  made  by  myself  and 
others  with  arsenical  poisons. 

After  hybernation,  during  the  short  winter  in  Florida,, 
the  beetles  take  wing  early  in  January,  and  as  soon  as  the 
peach  blooms  fall,  the  females  begin  to  pierce  the  fruit,  laying: 
eggs,  one  in  each  incision,  usually  three  or  four  a  day,  until 
the  stock  of  about  100  eggs  is  exhausted,  when  she  dies. 

The  eggs  hatch  into  soft,  yellowish,  footless  worms  that 
gradually  reduce  the  juicy  fruit  to  a  mass  of  filth  and  rotten- 
ness, causing  it  soon  to  fall  to  the  earth,  where  the  worms  en- 
ter and  transform,  emerging  in  May  or  June  as  perfect  bee- 
tles. Then  they  attack  the  ripening  fruit,  tearing  open  the 
tender  skin,  feeding  on  the  sweet  pulp,  to  be  followed  by 
swarms  of  bees,  ants,  wasps  and  weevils,  and  soon  by  fungoid 
spores  that  destroy  the  fruit. 

These  pests  feign  death  if  disturbed,  and  drop  to  the 
ground,  and  this  habit  can  be  put  to  use  over  small  ateas,  or 
with  choice  trees,  by  violently  shaking  or  jarring  the  trees, 
preferably  in  the  early  morning.  The  beetles  can  be  gathered, 
or  a  flock  of  chickens  will  render  good  service,  and  soon  learn 
to  haunt  the  trees  during  the  morning  round  of  visits. 

This  method  is  impracticable  with  large  orchards,  and 
spraying  the  trees  with  an  arsenical  mixture  just  as  the  fruit 
"  sets "  has  been  found  verv  efficacious. 

Formula  2.  Stir  slowly  eight  quarts  of  sifted  flour  into- 
eight  quarts  of  cold  water,  set  it  on  the  fire  and  stir  until  it 
boils  and  is  thick  paste ;  to  this  add  four  ounces  of  London 
purple,  mix  thoroughly,  dilute  with  water  until  fifty  gallons- 
are  prepared. 

Formula  S.  Yellow  soap,  four  pounds,  dissolve  in  a  gal- 
lon of  hot  water,  add  four  ounces  of  London  purple,  mix,  di- 
lute to  fifty  gallons  with  wami  water. 

Formula  4-  !•  Three  pounds  of  sal  soda,  one  pint  of  hot 
water,  heat;   add  slowly  four  pounds  of  rosin,  and  gradually 


15 

two  pints  of  hot  water.  When  dissolved  add  hot  water  to 
make  five  gallons. 

II.  Sal  soda,  one  pound ;  arsenic,  four  ounces ;  water,  half 
a  gallon;  heat.  When  dissolved  add  I  to  II,  and  dilute 
with  water  to  fifty  gallons. 

Apply  these  solutions  to  the  tree  in  a  fine  spray  once,  at 
the  time  of  the  setting  of  the  fruit.  I  prefer  solution  2  for 
the  curculio  alone,  hut  No.  3  for  plant  lice,  and  No.  4  for  scale 
and  curculio. 

The  London  purple  is  cheap,  efiicacious,  distinctive  in 
color,  and  very  diffusible.  More  than  one  pound  to  200  gal- 
lons of  water  burns  the  foliage,  the  heavy  dews  and  frequent 
rains  giving  it  greater  continuous  action  than  stronger  solu- 
tions in  other  climates. 

It  is  hardly  necessary'  to  remark  that  these  are  powerful 
poisons,  and  stock  should  be  kept  out  of  orchards  after  their 
use;  though  applied  once  to  the  fruit,  at  setting,  there  will 
not  be  a  trace  of  it  at  maturity,  while  the  beetles  eating  the 
poisoned  foliage  will  be  destroyed  before  they  deposit  eggs 
within  the  fruit. 

The  peach  louse,  Thyzu9  ^>er«e6Y/6',  is  occasionally  found 
beneath  the  leaves  of  tender  sprouts,  causing  them  to  curl  and 
die.  Spraying  with  a  soap  mixture,  cither  formula  3,  or  a 
quarter  of  a  pound  of  soap  to  one  gallon  of  hot  water  is  a  sure 
remedy. 

A  scale  insect,  probably  an  ABpidiotus  or  Mytilaapis^ 
has  been  repoiled  from  some  sections  as  occuring  on  old 
or  feeble  trees,  but  I  have  not  observed  or  investigated  it. 
It  can  easily  be  destroyed  by  the  use  of  formula  4,  applying 
twice,  at  an  interval  of  two  weeks  between  sprayings,  in  Oc- 
tober or  Februarv- . 

Tender  shoots  of  the  peach,  especially  those  just  starting 
from  a  bud  or  graft,  are  often  seriously  injured  by  various  in- 
sects, usually  termed  pumpkin  bugs,  chinches,  etc.  These  are 
the  liaphigaster  hilnris^  green  soldier  bug;  the  Metapodius 
femoratns^  and  Leptoglossus  phyllopns^  leafy-legs.  They  punc- 
ture the  juicy  stems,  which  at  once  wilt  as  if  scorched.  The 
damage  done  is  very  annoying,  and  often  quite  considerable. 
The  normal  food  of  these  bugs  is  probably  some  of  the  sun- 
flower, thistle  and  golden  rod  family,  for  they  seem  to  delight 
in  assembling  upon  the  plants  when  in  bloom.  Destroy  these 
food  plants,  and  spray  tender  shoots  with  formula  3,  reduced 
to  half  strength,  would  probably  be  the  best  remedy. 

Katydids,  grasshoppers  and  crickets  are  troublesome  in 
the  early  spring,  before  grasses  and  weeds  have  started,  eating 
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the  foliage  and  girdling  the  young  Ktem^.  In  most  cases  clean 
culture,  with  a  ilock  of  chickens  and  guineas  in  the  orchard^ 
will  prove  a  remedy,  but  if  not  available  try  Formiilu  5. 

Paris  green,  one  ounce;  chopped  grass,  pea  leaves  or 
peach  leaves,  eight  ounces ;  syrup  enough  to  make  the  mass 
cohesive.  Make  into  small  balls  and  place  under  chips  or 
boards  near  the  trees.  Every  morning  uncover,  gather  and 
bum  the  crickets,  snapping  beetles  and  other  insects  you  will 
find.     Of  course,  these  should  not  be  fed  to  poultry. 

IWhiiUH^  white  ants,  etc.,  only  infest  trees  that  are 
planted  in  proximity  to  stumps,  or  in  fields  covered  with  pine- 
chips. 

iiurn  stumps,  roots,  chips  and  scraps  of  wood  before 
planting  the  trees,  but  if  this  cannot  be  done,  clear  away  the- 
decaying  wood  of  the  tree,  and  brush  with  solution  No.  8. 

The  same  remedv  is  available  in  the  case  of  the  black  "fire- 
ant,"  Sofeaopsis  xt/lonL  This  often  attacks  young  shoots,  or 
makes  its  colonies  at  the  base  of  trees,  and  as  it  both  bites  and 
stings  when  disturbed,  it  is  not  to  be  despised,  and  can  be  de- 
stroyed with  insect  powder,  fresh  lime,  kerosene  emulsion,  or 
by  tearing  open  the  hills  and  saturating  the  nests  with  hot 
water. 

The  Jiootktiot,  This  disease  in  nurseries,  or  with  young- 
trees,  has  done  considerable  damage,  and  is  the  source  of  some- 
diversity  of  opinion  as  to  prevention  or  cure. 

The  United  States  I^ulletin  No.  20,  of  the  Entomological 
Department,  at  Washington,  D.  C,  is  a  study  of  the  cause- 
and  its  habits,  and  its  conclusions  are : 

The  cause  is  a  microscopic  aematode  wtirm.  This  is  par- 
asitic in  a  number  of  native  plants  along  the  (vulf  coast. 

The  remedy  is  to  plant  non-infected  trees  in  fresh  or  ster- 
ilized soil;  to  bud  or  graft  into  healthy,  resistant  stock,  andi 
use  artificial  and  strongly  potassic  fertilizers. 

J  AS.  C.  Neal,  M.  D., 

Entomologist. 


ANNUAL  REPORT  OF  EXPERIMENT  STATION. 


Lake  City,  Fla,  February  1,  1889. 

To  His  ^ExceUeacy  B^rancis  P.  Fleming^  Governor  of  Floridti." 

Sir — I  have  the  honor  to  submit  herewith  a  brief  report, 
of  the  operations  of  the  Florida  Experiment  Station,  in  obe- 
dience to  the  provisions  of  the  Act  constituting  said  Station,. 
approved  by  the  President  of  the  United  States  of  America,. 
March  2, 1887. 

The  changes  in  the  Directorship  and  Staff  occurring  so 
near  the  time  prescribed  for  this  report,  and  the  confusion  in- 
cident thereto,  have  greatly  hindered  me,  so  that  only  a  brief 
Eiummary  of  the  past  and  present  experiments  can  be  given. 

I  am,  your  Excellency,  yours  obediently, 

Jas.  p.  DePass, 
Director  Florida  Experiment  Station. 


In  consequence  of  the  lateness  of  the  season  when  I  as- 
sumed control  of  the  Florida  Experiment  Station,  at  Lake 
City,  Florida,  but  little  has  been  accomplished  in  experimenta- 
tion. 

The  disadvantages  have  been  almost  unsurmountable.  Of 
the  100  acres  of  the  Experiment  Farm,  forty  or  more  are  with- 
in the  limits  of  Lake  Alligator,  thirty-five  are  yet  original  for- 
est, and  of  the  remainder  nearly  one-half  is  but  partially  cleared 
of  roots  and  stumps. 

I  will  plant  from  three  to  six  trees  of  the  leading  varieties 
of  peach,  pear,  plum,  fig,  apple,  quince,  nectarine  and  apricot, 
and  a  variety  of  grapes  and  strawberries,  that  may  prove  of 
value- in  Florida. 

The«e  will  receive  careful  tests  as  to  adaptability  for  this 
climate  and  soil,  and  the  future  will  approve  or  reject  the  re- 
sults. 

A  small  nursery  of  pear  and  peach  stock.s  has  been  planted 
for  experiments  in  budding  and  grafting. 

The  expeiiments  instituted  by  my  predecessor  with  vari- 
ous forage  plants,  such  as  timothy,  wheat,  blue  grass  and  a  va- 
riety of  clovers,  have  been  continued,  with  vei*y  unsatisfactory 
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results.  Such  plants  as  promise  well  will  be  given  further 
time,  and,  when  practicable,  correct  inference  as  to  their  value 
will  be  given  in  future  Bulletins. 

The  seeds  of  many  new  forage  plants,  such  as  serradilla, 
vitches,  lupines  and  pease  have  been  planted,  and  epsilage 
plants,  as  teosinthe,  millets  and  various  sorghums  are  being 
tested  as  to  growth  and  availability. 

A  small  herd  of  Jersey  cows  are  at  the  Station,  and  espe- 
cial foods,  with  their  effects  upon  milk  and  butter,  will  be  a 
subject  of  future  investigation. 

Small  areas  of  oats,  corn,  rice,  cotton,  peas,  potatoes  and 
sugar  cane  are  being  planted  to  ascertain  the  effects  of  vary- 
ing quantities  of  fertilizers. 

From  the  lack  of  suitable  apparatus  and  rooms  little  has 
been  done  in  entomological  research,  and  until  both  are  sup- 
plied, little  should  be  expected  in  this  department. 

A  collection  of  insects  has  been  begun,  and  plans  formu- 
lated for  expenments  with  insecticides,  m  connection  with  the 
study  of  the  life-history  of  insects  that  affect  the  tobacco  plant, 
which  is  the  subject  selected  for  this  year's  work. 

There  being  few  published  reports  on  the  insects  of  Flor- 
ida, and  these  not  reliable,  makes  the  study  of  the  habits  of 
those  insects  known  to  be  destructive  quite  an  undeilaking, 
and  one  that  will  require  the  labor  of  several  years  at  the 
least. 

In  Botany,  it  is  contemplated  to  investigate  the  distribu- 
tion and  habits  of  our  common  weeds,  and  to  ascertain  their 
value  in  any  degree  for  forage,  land  improvement,  or  medicinal 
uses. 

Studies  in  cross-fertilizing  will  be  carried  on  whenever 
practical,  and  efforts  made  to  propagate  new  and  valuable 
crosses  of  fruits,  vegetables  and  plants  suitable  to  Florida. 

In  the  Department  of  Chemistry  I  submit  the  report  of 
Professor  J.  M.  Pickell,  Ph.  D. 

"Soon  after  the  passage  of  the  Hatch  Act,  March,  1888, 
the  Board  of  Trustees  of  the  Florida  State  Agricultural  Col- 
lege effected  a  temporary,  or  rather  preliminary,  organization 
of  the  Station.  To  my  duties  as  Professor  of  Physics  and 
Chemistry,  at  the  College,  were  added  those  of  Chemist  at  the 
Experiment  Station.  Owing  to  the  small  number  of  teachers 
at  the  College,  I  taught,  in  addition  to  the  class  in  Chemistry, 
one  in  Latin  and  two  in  English  Grammar.  As  soon  as  prac- 
ticable, I  was  relieved  of  these  classes,  and,  in  April,  1888, 
was  able  to  do  some  analyses  for  the  Station.  These  were 
analyses  of  soils  of  the  Station  Farm,  and  some  waters  from 
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I^ke  City  and  Jacknonville,  Florirla.     The  former  were  pub- 
lished in  Bulletin  No.  3. 

Up  to  this  time,  all  Station  work  had  been  done  in  the 
College  Laboratoiy.  This  consisted  of  two  small  rooms,  and 
a  very  meager  outfit  of  apparatus/ tlie  amount  of  which  may 
be  inferred  when  I  state  that  the  entire  cost  of  chemicals, 
apparatus,  gasoline  machine  and  fittings,  and  gasoline,  from 
November,  1884,  to  April,  1888,  was  M  ,099.40. 

The  Laboratory  had  no  supply  of  water  other  than  as 
brought  by  hand  in  buckets. 

In  June,  1888,  I  was  directed  bv  the  Board  of  Trustees 
to  get  up  a  plan  for  the  building,  which  should  serve  as  head- 
quarters for  the  Director  and  Staff  of  the  Experiment  Station, 
as  well  as  a  Chemical  Laboratorv  for  the  Station,  and  for  Stu- 
dents'  practice. 

The  building  was  to  cost  not  less  than  |;5,000  (|;3,000  from 
the  Experiment  Fund  and  *2,00()  from  the  College  Fund). 

I  was  engaged  until  late  in  the  summer  on  the  details  of 
the  plan.  The  contract  was  let  toward  the  latter  part  of  July, 
the  building  to  be  complete  by  November  15, 1888,  but,  owing 
to  the  epidemic  and  the  many  rain}-  days,  it  was  not  completed 
until  the  middle  of  December. 

The  necessity  of  having  an  assistant  in  Chemistry  was 
shown  to  the  Board  of  Trustees  at  their  annual  meeting  in 
June,  1888,  and  Mr.  John  J.  Earle,  a  recent  graduate  of  the 
University  of  South  Carolina,  was  employed  at  the  opening  of 
the  fall  term,  October  5,  1888.  Mr.  Earle  had  received  good 
training  in  Analytical  Chemistry,  and  has  proven  a  most  in- 
dustrious and  competent  assistant.  During  the  fall  and  win- 
ter many  requests  for  analyses  of  muck,  soils,  waters,  etc.,  have 
been  made,  and,  as  far  as  practicable,  the  w^ork  has  been  done, 
and  the  results  will  be  given  in  future  Bulletins. 

The  new  Laboratory  is  rapidly  approaching  completion, 
and  will  be  the  equal,  for  its  size,  of  any  in  the  South  in  equip- 
ment and  personnel.'^ 

In  conclusion,  I  may  remark  that  it  is  the  desire  of  the 
Director  and  his  Staff  to  make  this  Experiment  Station  an 
eminently  practical  one  in  its  results  to  the  interests  of  Flor- 
ida- Respectfully  submitted. 

Jas.  p.  DePass, 

Director. 


FINANCIAL  KKPORT  TO  THE  TKEASUREU  OF  THE  UNITED 
STATES,  FOR  THE  YEAR  ENDING  JUNE  30,  1888. 

EXP£BIMENT  STATION   OF  FLORIDA. 

1H88.  CB. 

April    5 — Paid  .).  Ko8t.   salary,  March,   $100;  salary  S.  B. 

Maim,  $15;  Elmore  Young,  work,  $.3..  $US.OO 

May      3 —           .J.  E.  Young,  sundries 59.75 

a —           .1.  K(»st,  expenses  of  Station,  April 2(ii<.Z2 

11 —  W.  D.  Barnes,  Trustee,  expense  of  attending 

at  Lake  City 10.50 

11 —  E.  S.  Crill,  Trustee,   expense  of  attending 

meeting  at  Lake  City 10.40 

11 —           Dorr  <fe  Bowen,  printing 1 .85 

iJO—           A.  E.  McClure 115.00 

.June    H—           J.  Kost,  salaries,  as  per  account,  and  print- 
ing Bulletin,  No.  1 ^ 607.29 

H —  A.  J.  Russell,  expenses  attending  meeting 

Trustees  at  Lake  City 10.48 

11—           J.  Kost,  lumber  and  labor 170.84 

11 —           J.  E.  Young,  nails,  etc 12.24 

1 1  —           .I.E.  Young,  advances  for  labor iKJ.74 

22-             n.  H.  Emmons,  lumber  and  labor 268.75 

30—           Times-Union,  publishing  Bulletin  No.  2. .  .  120.<X) 

30 —           J.  Kost,  Director,  salary,  June lfW.66 

i30 —           J.  Kost,  expenses  of  Station 2.>.87 

30—           W.  H.  Ashmead,  salary,  June 100.00 

3(> —           A.  II.  Curtiss,  salary,  J  une 50.00 

30—           G.  T.  Maxwell,  salary,  June 50.00 

30—           J.  F.  Appell,  salary,  June 50.00 

30—           Parker  A-  Wood,  tools 94.75 

July      (>  —           J.  E.  Young,  advance  for  labor 92.00 

Laboi-atory  building 8,000.00 

Appai-atus,  chemicals,  etc.,  for  Laboratory,  1,835.00 

Office   iurpiture  for  Director 250,00 

Water  works  and  tax 750.00 

One  two-horse  wagon  and  mules 450-00 

Farm  tools • 75.00 

Implements  on  hand 000.00 

One  wagon  and  harness 44.75 

A.  H.  Curtiss,  salary  for  May 50.00 

G.  Troup  Maxwell,  salary  for  May 50.00 

Carpenters'  tools  for  Station 27.60 

Two  cows  for  breeding 150.00 

Hogs  for  breeding 60.00 

Sheep  for  breeding 100.00 

Station   Library 250.00 

Clearing  land  and  fencing,  eti' 2,625.00 

Tiling  600.00 

Dairy  and  other  stock 1,586.11 

Total $15,000.00 

1888  I>K. 

March — Ap]>ropriation  General  Government  U.  S $7,500.00 

April — Appropriation  General  Government  U.  S .3,750.00 

July — Appropriation  General  Government  U.  S 3,750.00 

Total. $15,000.00 

J  AS.  P.  DePass,  Director. 
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Rev.    Jas.  P.  DePass,  Director, 

Dr.  J.    C.  Neal,  Entomologist  and  Bot- 
anist, 

Dr.  J.  M.  Pickell,  Chemist, 

J.  J.  Earle,  Assistant  Chemist, 

Le^vis  Thompson,  Supt  Station  Farm, 

L.   W.  Plank,  Supt  Sub-Station,    De- 
Funiak  Springs, 

F.  D.  Pooser,    Supt     Sub-Station, 
Ocala, 

L,  C.  \Vashburne,    Supt  Sub-Station, 

Ft.  Myers. 


ANALYSIS^FERTILIZERS. 


Florida  is  the  onlf  State  east  of  the  Mississippi  Rirer  that  has 

.  BO  law  for  the  analysis  of  ommercial  fertilizei-s.  This  Stale  is, 
therefore,  an  oi)en  field  for  the  sale  of  anything  that  anjbedy  may 
chnase  to  put  ii|K>n  the  market  under  the  name  of  "feriiiizers/' 
While  it  is  not  likely  that  manufacturers  ot  well  established  repu- 
tation would  go  out  of  their  way  to  produce  an  inferior  article  for 
this  market*  still,  if  in  tho  frocess  of  manufacture,  they  should 
turn  out  a  lot  not  up  to  the  usual  standard,  Florida  provides  A 
market  where  this  inferiority  would  never  be  discovered.  However 
the  matter  may  stand  with  the  better  class  of  manufacturers,  dis- 
honest ones,  if  there  lie  any,  can  find  here  a  place  to  carry  on  their 
operations  unrestrictedly. 

It  will,  of  course,  be  impossible  tor  the  station  to  control  this 
matter  in  the  absence  of  a  State  law  ;  it  is,  nevertheless,  the  pur- 
po<«e  of  the  station  to  publish  the  results  of  analyses  of  fertilizers 
sampled  from  time  to  time  in  rarious  parts  of  the  State.  Below 
are  giv  en  a  few  such  analyses  : 

K.AiHrr. 

Wilcox  Fertilizer  Co.,  Savannah  6a.,  sampled  at  A.  B«  Hart's 
ware-house,  Lake  City,  February. 

Pkb  Cekt. 

Meistnre  at  150«  10.25 

Potash  11.10 

Halt  86.27 

Sulphuric  Acid  (80)  23.07 

Magnesia  UM 

KAIMIT. 

No  mark  on  the  bags;  bought  ot  W.  A.  Hours,  Jacksonville, 
Fla.;  sampled  at^the  Ezpenmeat  Station,  Lake  City^  February. 

Pbh'Cent. 
Mfiistare  at  150*  18.08 

Potash  12.72 

Bait  88.78 

Magnesia  6.75 

'  Solpharle  Acid  »M 


The  ferUlizing  ingrctliint  that  determines  the  value  t»i  &^Jlit  is 
potiisli.  The  iiOuve  bain[»le.s  agree  lairiy  well  in  Ihia  ingredient 
with  the  imuil  guarauioe.  As  is  well  iinown,  the  principal  source 
ot'kuiiiiL  is  tlie  oLassi'lliC  Alinj  iu  Germany.  I'his  mine  was  form- 
erly worive.l  mainly  for  salt  ol'  which  it  contains  vast  quantities. 
Only  within  the  last  twenty  or  thirty  years  was  the  presence  of 
potash  in  valuable  quantities  dibcovered.  The  unavoidable  ad- 
mixture of  so  large  a  per  ceac.  of  salt  m  kainit  is  an  evil  and  ren- 
*ders  great  discriminatii>n  necessary  in  its  use  as  a  fertilizer.  Ger- 
man agriculturists  have  discovered  tlie  fact  that  manures  contain- 
ing  large  amount  of  salt,  aitbough  increasing  the  quantity  of  yield, 
dt^j^rade  the  quithty  of  certain  crops.  Tnus  tor  example,  an  It 
diminishes  tue  per  cent,  of  starcU  in  |X)tatoes,  of  sugar  in  bc^.s, 
and  renders  tobacco  so  poorly  combustible  as  to  ill  lit  it  for  smok- 
ing. Oa  the  other  hand  llax  and  grasses  take  »fcil  to  salt.  The 
German  system  of  using  kainit  is,  theretore,  ti»  apply  it  to  these  lat- 
ter directly;  tiiea  the  following  season,  after  tne  salt  is  assimilated 
by  the  soil,  tw^'fifeint  to  potatoes,    btcls,  tobacco  or  other  crops  that 

especially*'^ 'mieTf  and  are  irapro\'ed  bs*  potash.  Another  of  their 
methods  of  utriizing  the  [)0tasn  in  kainit  is  to  apply  it  lirst  to  the 
pea  wbicli  is  ploughed  under;  and  tUe  land  then  planted  to  sucU 
crops  as  they  may  wish.  Until  experiments  have  determined  dtli- 
nitely  tUe  i)est  metliod  for' Florida  soils,  it  is  undoubtedly  safest  to 
comoost  the  kainit. 

i^aine's  Florivla   Vrget'iblc   Food — Sample  sent  in  by  Capt.  C. 
A.  Finley,  Lake  City,  February.'     JN'o  guarantee  on  sacks. 

Pkr  Cent, 
Moisture  at  100^  17,o0 

Total  ii'hoiipuoric  Acid  1(5.53 

8piUiiolei'ii,i>»i|Hforic  Acid  (in  water)  10.17 

Insoluble -Hiioijiniorie  Acid  (in  citiatc  of  Am'a)  2.27 
lie  verted  I'hospUoric  Acid  4.09 

Potash  .00 

Aiuniunia  1.54 

This     fertilizer    is    vciy      rich    in      phosphoric    acid,    poor 
in  ammonia  and  very  poor  in  potash. 

BLOOD  AND  BONE. 

Bought  at  Jacksonville,  Fla.,  of  Armour  &  Co.,  sampled  at  the  Ex- 
periment tStatijn,  Lake  City.     JSo  guarantee  on  sacks. 

Per  Cent. 
Moisture  at  100^  9.75 

Phosi^horic  Acid  (total  amount)  9.34 

»'        (Soluble  m  water)  .34 

'*  **        (lusolubie  iu  ain'uia citrate    4.G5 

**  Reverted  4.35 

Aiumou4.a  10.00 

This  is  a  iiiguly  ammoniated  manure. 

POT-AMMONIAC    COMPOUND. 

From  J.  J.  ln<>:ris  &  Co.,  xMadison,  Fla.,  sampled  at  the  Experi- 
ment sStation.     Ko  guaiantee  on  sacks. 

Per  Cent 
Moisture  atlOO'  15.75 


i 


Organic  and  T«l»tll«  matter  58.10 

Potash  1.97 

Phosphoric  Acid  6.16 

Ammonia  2.63 
This  is  a  fairly  good    fertilizer. 

MUCK,  MARL   AND  SOILS. 

Muck — Sent  on    from  Island  Lalce,  Orange  county,  Fla.,  by  Miss 

Mary  Laml)ert. 

Per  Chnt. 

Moisture  at  100^  46.10 

Organic  and  volatile  m  atter  48.87 . 

Phosphoric  Add  .08 

Potash  and  soda  .08 

Kitrosen  1  .W 

Lime  ( .  • 

Magnesia  .   ) 
Iron  and  alumnium  oxides 

Sand  and  insoluble  matter  3  ji 

The  per  cent,  of  organic  matter  is  large.  That  of  sand,  insoluble 
and  useless  matter  small;  and  this  may  be  considered  an  excellent 
quality  of  muclc. 

Marl — From  the  TurnbuU  Hammock,  sent  on  bv  Mr.  C.  D. 
Sweet,  Titusville. 

P«R  CRNT. 

Moisturs  at  100^  0.64 

Organic  and  Yolatile  matter  2.81 

Phosphoric  Acid  .37 

Lime  43.17 

Magnesia  .86 

Iron  and  aluminum  ox!des  1.04 
Potash 

Baod  and  insoluble  matter  61.16 
This  marl  might    be    profitably    applied   to  land  where  lime  is 
needed. 

Soil  (D) — Low  Hammock,  sample  taken  on  the  Experiment  Sta- 
tion loo  yards  or  so  from  brink  of  lake.      Depth  taken  about  5  inches 


Per  Cent. 

Moisture  at  100<» 

0.69 

Organic  and  volatile  matter 

2.50 

Limo 

.  03 

Magnosia 

.02 

Phosphoric  Acid 
Potash  aad  Soda 

.02 

.  10 

IroB  and  Aluminum  oxides 

.13 

Clay 

.  60 

Band 

91.00 

Soil  (£) — ^Low  Hanmiock,  taken  from  near  the  same  spot  as 
above*  Depth  to  which  sample  was  taken  about  2^  inches.  Under- 
lain by  sand;  but  the  sample  judged  by  the  eye  seemed  to  contain  little 
of  that  ingredient  and  much  organic  matter. 

Moisture  at  lOOo  3.87 

Organic  and  Volatile  Matter  14.43 

^        Lime  .34 

Magnesia  ,18 


Phosphtrio  Add  0.75 

Potash  and  B«da  .03 

Iron  and  Alumiium  Oxidef  .49 

Sand  80.55 

The  above  two  samples  were  taken  in  the  virgin  forest.  Below  is 
given  the  analysis  of  a  soil  aqd  corresponding  sub-soil,  taken  at  the 
Station  Farm  from  high,  rolling  hammock,  for  manj  years  cleared  and 
under  cultivation. 

Per  Ckmt, 

ICoisture  0.51 

Organic  and  Volatile  Matter  1.27 

Lime  ,06 

Magnesia  .08 

Phosphoric  Acid  .07 

Potash  and  6oda  .0  9 

Iron  and  Aluminum  Oxides  33 

Clay  2.77 

Band  96.02 

SUBSOIL 

Moisture  M 

.Organic  and  Volatile  Matter  .80 

Lime  .03 

Magnesia  .05 

Phesphoric  acid  .02 

Potash  and  Soda  .09 

Iron  and  Aluminum  Oxides  «23 

Clay  ,  2.38 

Sand  97.31 

The  striking  feature  of  these  soils  is  the  large  amount  of  sand.     If 

they  are  compared  with  each  other  with  reference  to  th6  amount  of 

moisture  and  organic  matter  they  contain,  thus:  — 

Moisture  0.28  0.51  0.d9  3.87 

Organic  Matter    .80  1.27  2,60        14,43 

Sand  .97,00  96,00  96.00       80,55 

it  will  be  observed  that  the  amount  of  moisture  increases  as  the  amount 
of  organic  matter  increases,  and  that  it  is  less,  the  greater  the  amount 
of  sand.  Nothing  is  of  greater  importance  in  the  treatment  of  the 
sandy  soils  of  Florida  than  keeping  them  well  supplied  with  abundance 
muck  or  other  vegetable  matter.  This  treaiment,  not  to  speak  of  its 
fertilizing  value,  increases  greatly  the  capacity  of  the  soil  to  retain 
moisture  and  withstand  drought. 

Directions  for  taking    samples  of  soil,  water 

and  fertilizers. 

Great  care  should  be  taken  that  the  sample  represents  z/air 
avtrttge  of  the  substance  to  be  analyzed,  and  that  they  be  put  into 
^/(f^/f  vessels. 

^OILS. 

In  taking  sampleSjOf  soil  avoid  fence  corners,  and, spots  thjat  have 
been  enriched  above  the  average  by  droppings  from  animals,  decayed 
logs,  stumps,  etc,  Scrape  away  the  top  trash,  leaves  or  mould,  make 
with  a  spade  a  hole  five  or  six  inches  square.  The  hole  should  be  sunk 
perpendicularly  to  the  surface.  From  one  side  of  the  hole  take  with  a 
spade  a  slice  two  or  three  inches  thick  and^down  to  a  depth  equalling 
the  depth  of  the  soil.  This  will  usually  be  from  five  to  twelve  or  fif- 
teen inches.     The  point  at  which  the  soil  ends  and  where  the  sub-soil 


begins  is  usually  pretty  well  marked  by  difference  in  color  or  texture  of' 
the  Soil.  Take  several  samples  in  this  way  from  different  parts  of  the 
field,  put  them  together,  thoroughly  mix  and  from  the  mixture  make 
up  a  sample,  for  analysis,  of  two  or  three  pounds.  In  a  similar  way  take 
samples  of  the  sub-soil  from  the  same  holes  from  which  the  soil  samples 
have  been  taken.  A  pint  or  quart  fruit  jar  is  the  best  and  most  con- 
venient vessel  for  holding  sample.  Each  sample  should  have  a  label, 
telling  where  taken,  the  nature  of  the  land — pine,  nigh  or  low  ham- 
mock, etc. 

FERTILIZERS. 

.  Open  about  every  tenth  sack,  or  package  of  the  lot  to  be  sampled  ; 
take  from  the  interior  as  well  as  from  the  ends  of  each,  a  pound  or  so  ; 
mix  the  portions  from  the  different  sacks  thoroughly  in  a  r:lean;  dry 
box,  and  from  the  mixture  fill  a  quart  fruit  jar  and  seal.fio  as  to  be  air- 
tight. The  operation  of  sampling  should  be  gone  through  with  as 
quickly  as  possible  and  in  such  a  place  and  in  such  a  manner.-as  to 
prevent  the  fertilizer  from  either  losing  or  taking  on  moisture;  r  JLabel 
with  name  and  address  of  sampler  brand  of  fertilizer,  manufacturer's 
name  and  address. 

WATER.  • 

Samples  of  water  should  always  be  put  into  glass  bbttles  or  demi- 
johns. Too  great  care  cannot  be  had  to  thoroughly  cleanse  the  bot- 
tles, and  to  use  fresh,  clean  stoppers.  To  this  end,  after  the  vessel 
has  been  thorouglily  cleansed,  it  should  be  rinsed  a  half  dozen  times 
or  more  with  water  from  the  same  source  as  that  to  be'analyzed.  The 
sample  should  then  be  put  in,  immediately  corked  and  sealed  with'wax. 
Corks  should,  before  using,  be  soaked  for  several  houi's  in  frequently 
changed  water  from  the  spring  or  well  to  be  analyzed.  In  taking 
sample  avoid  getting  mud,  sand,  and  other  fcreAgn  matter.  Not  less 
than  two  gallons  should  constitute  a  sample. 

If  there  is  any  j^as  in  the  water,  proceed  as  follows  to  catcjbi  the 
gas  :  Fill  a  demijohn  with  water,  cork  i*,  insert  and  uncork  with 
mouth  under  water  ;  if  held  in  this  position  the  *2;as  will  rise  and 
take  the  place  of  the  water  in  the  demijohn.  When  full  of.'  gas, 
coi'k  while  under  water,  and  seal  wiUi  wax. 

J.  M.  PlCKELL,    Professor  of  Chemistry  and  Physics, 

Station  Chemjst. 
JOHNJ.  EARLE.    As.§istantXhemist.         ,  .  . 

NOTE.  .AH  samples  ot  fertilizers,  soils,  water,  cereals  and  frnil*,  it 
sent  prepaid,  are  analyzed  free  to  the  sender  on  application  to  thu 
Director,  Rev.  Jaa.  P.  DePass,  Lake  City,  Fla. 

The  unfinished  and  incomplete  condition  of  the  laboratory  till 
now,  has  heretotere  crippled  and  limited  chemical  invest igatidii. 


THE  HATCH  ACT. 

AN  ACT  TO  ESTABLISH  AGRICULTURAL  EXPERIMENT  STATIONS   IK  CjN- 
JTECTIOy     WITH    THE     COLLEGES     ESTABLISHED  IK  THE  SEVERAL  STATES 
UNDER  THE    PROVISIONS  Of  AN  ACT  APPROVED  JULY  2ND  ,    1 86 2,  AND  Or 
THI  ACTS  SUPPLEMENTARY  THERETO. 


Section  1.  Be  it  enacted ky  the  Senate  and  House  of  JUpresenta  - 
tives  of  the  United  States  of  America  in  Congress  assembled,  That  ia 
order  to  aid  in  acquiring  and  diflfasing  among  the  people  of  the 

United  States  useful  and  practical  information  on  subjects  connected 
with  agriculture,  and  to  promote  scientific  investigation  and  experi- 
ment respecting  the  principles  and  applications  of  agricultural 
science,  there  shall  be  established,  under  direction  of  the  college  or 
collesces,  or  agricultural  department  of  colleges,  in  each  State  or 
Territory  established,  or  which  may  hereaftier  be  established,  in 
accordance  with  an  act  approved  July  2d,  1862,  entitled  **Act  do- 
nating lanas  of  the  several  States  and  Terrtories  which  may  pro- 
vide colleges  tor  the  benefit  ot  agnculture  and  the  mechanic  arts/* 
or  any  of  the  supplements  to  said  act,  a  department  to  be  known  and 
designated  as  an  ^'Agricultural  Experiment  Station:*'  Provided^ 
That  in  any  State  or  Territory  in  which  two  such  colleges  have 
been  or  may  be  so  established,  the  appropriation  hereinafter  made; 
to  such  State  or  Territory  shall  be  equally  divided  between  such  col- 
leges, unless  the  Legislature  of  such  State  or  Territory  shall  other- 
Wise  direct 

SEC.  2.  That  it  shall  be  the  object  and  dutyot  said  Experiment 
Stations  to  conduct  original  researches  or  experiments  on  the  physi- 
ology of  plants  and  animals;  the  diseases  towhich  tney  are  severally 
subject,  with  the  remedies  for  the  same;  the  chemical  composition  of 
plants  at  their  different  stages  of  growth;  the  aomparative  advanta- 
ges of  rotative  cropping  as  pursued  under  a  varying  scries  of  crops. 

the  capacity  ot  new  plants  or  trees  for  acclimation;  the  analysis  of 

soils  and  water;  the  chemical  composition  of  manures,  natural  or 
artificial,  with  experiments  designed  tp  test  their  comparative  ef- 
fects on  crops  of  different  kinds;  the  adaptation  and  value  of  grasses 

and  forage  plants;  the  compositon  and  digestibility  of  the  different 
kinds  of  food  for  domestic  animals;  scientific  and  economic  questions 
involved  in  the  production  of  butter  and  cheese;  and  such  othor  re- 
searches or  experiments  bearing  directly  on  the  agricultural  industry 
ol  the  United  States  as  may  in  each  case  be  deemed  advisable, 
having  due  regard  to  the  varying  conditions  and  needs  of  the 
respective  i<»tates  and  Territories. 

SEC  3.  Thit  in  order  to  secure,  as  far  as  practicable,  uiiiformity 
of  methods  and  results  in  the  work  of  said  stations,  it  shall  be  the 


dnty  of  the  United  States  Commiseioii.er  ol  Agricultiuo  to  furnish 

forms,  as  tar  as  practicable,  for  liie  tabulatin  uf  r^bults  of  invesli- 

gations  or  exporimenls;  tbindicule  from  time  to   time  sucli   lines 

of  inquiry  as  to  Lim  sliall  seem  most  important  and  in  general  to  fur- 

nish  sucli  advice  as    will  best  promote  tLe  purposes  ol  this    acti 

It  shall  be  the  duty  of  each  ot  said  stations,  annually,  on  or  before 
the  first  day  of  February,  bO  maliC  to  the  Governor  of  the  State 
orTeiTitory  in  which  it  is  located,  a  full  and  det»niiecl  report  of  its 
operations,  a  sthtemeni  of  receipts  and  expendiiures,  a  copy  of  which 
rjport  shall  be  sent  to  each  ol  buid  stations,  to  the  Commissionei'  pt 

Agriculture,  and  the  Secretary  of  ihe  Treasury  A  ihe  United  State. 

S£c.  4.  That  bulletins  or  reports  of  progress  snail  be  published  at 

said  stations  at  least  once  in  three  months,  one  copy  oi  ^\hlch  shall 

be  sent  to  each  newspaper  ih  the  States  or  Territories  in  which  they 
arc  respectively  located,  and  to  such  inch/iduaU  actually  engagefl 
lu  lurimng  as  may  request  the  same,  and  as  lar  us  the  means  oi  the 
station  itili  pei'aiit.  Such  bulletins  or  reports,  and  the  annual 
reports  of  saia  stations  sliall  be  trunsuiiued  in  the  mails  ol  the 
Lluited  locates  free  of  charge  tor  postage,  under  such  regulations  as. 
the  l^ostiuaster  Generaf  thay  from  time  to  time  prescrioe.     . 

SEC.  5.  That  for  the  purpose  of  paying  the  necessary  expenses  of 
conauciiug  iuvestigationi»  and  experiments  aiid  printiug  and  dis- 
tributing liie  results  as  herein belure  prescribed,  \he  sum  of  $15. 000 

*s  hereby  appropriated  to  each  State,  to  be  specially  provided,  for  by 

Congress  in  the  appropriations  from  year  to  year,  and  to  each  Ter" 

ntory  entitled  under  the  provisioqsof  section  eight  of  this  act,  out 

otauy  money  in  the  treasury  proceediag  from  the    sales  of   public 

lands,  to  be  paid  in  equal  quarterly  payments  on  the  lirst  day  o 

January,  April,  July,  and  October  in  each  year,  to  the  treasurer  or. 

other  oUicer  duly  appointed  by  the  governing  boards  of  said  colle^^^ 

to  receive  the  same,  the  first  payment  to  be  made  on  the  nrst  itay 

of  October,  l^\il  iJ^rovided, however^  that  out  ot  the  lirst  annual  appro 

pria  tion  so  received  by    any   Station  an  amount  not  execilitjg  one- 

iifth  may  be  expended    in  the  erection,  enlargement,  or  repair  ol  a 

baildingor  buildings^^necessary  for    carrying  on  the  woik  oi  such 

Station;  and   thereatteran  amount  not  exceeding  five  per  centum  of « 

•ucb  annual  appopriartiou  may  be  so  expended. 

SEC.  6.  That  whenever  it  shall  appear  to  the  Secretary  of  the 
Treasury,  from  the  annual  statement  of  receliHs  and  expenditures 
of  any  of  said  stations,  that  a  portion  of  the  preceeuiug  annual  ap' 
propiiation  remains  unexpended,  such  amount  shall  be  deducted  from 
ihc  next  succetding  annual  appropriation  to  such  station,  in  ordc^' 


*hat  the  amount  of  liioney  appropriated   to  any  station   sliall   not 

exceed  the  amount  actually  anil  nocessarily   required  (or  its  main- 
tenance and  support. 

SLC.  7.  That  nothing  in  this  net  shall  be  construed  to  impair  or 
modify  the  legal  relation  existing  between  any  ot  iliesaid  <'.olleges 
and  the  government  of  the  States  or  Territories  in  wiiich  they   aro 

respectively  located. 

SEC.  8.  That  in  States  having  colleges  entitled  under  thi»  section 
to  the  benefits  of  this  net,  and  having  also  agricultural  experiment 
stations  established  bylaw  separate  from  said  colleges,  such  States 
shall  be  authorized  to  apply  such  benefits  to  experiments  at  stations 
established  by  such  Stutes;  and  in  case  any  State  shall  have  cstab 
Jished,  under  provisions  of  said  act  of  July  2nd  afoivsaid.  an  agri- 
cultural department  or  experimental  station  in  connection  with  any 

university,  college  oi*  Institution  not  distinctlvelv  an  agricultural 
college  or  school,  and  said  States  shall  have  established  or  shall 
hereatXer  establish  a  separate  agricultural  college  or  school  which 
shall  have  conneeted  therewith  an  experimental  farm  or  station,  the 
Legis'.ature  of  such  State  may  apply  in  whole  or  in  ])art  the  appro 
priation  by  this  act  made  to  sueh  agricultural  college  or  scbitol; 
and  no  Legislature  shall,  by  contract  express    or  iuiplied,  disable 

Itself  from  so  doing. 

B£c.  9.  That  the  grants  of  moneys  authorzed  by  this  act  are  made 
subject  to  the  legislative  assent  of  the  several  States  and  Territories 
to  the  purposes  of  said  grants:  T'/^m^/^f^/,  That  puyments  of  such 
installments  of  the  appropriation  herein  made  as  shall  become  du  e 

to  any  State  before  the  adjournment  of  the  regular  scssiou  of  the 
Legislature  meeting  next  after  the  passage  of  ihis  act  shall  be  made 
upon  the  assent  of  the  Governor  thereof,  duly  certified  to  the  Sec- 
retary of  the  T.easuiy. 

S£C.  10.  Nothing  in  this  act  shall  be  held  or  construed  asbindin  g 
the  Uniied  States  to  comtiaue  any  payments  from   the  treasury    to 
%ny  or  all  the  States  or  institutions  mentioned  in  this  act;  but  Con- 
|rres3  may  at  an3'  time  amend,  suspend  or    repeal  uny  or  all   of  the 
provisions  of  this  act. 

Approved  March  2,^;i887. 


The  Experiment  Station  purpoats  examining  the  potable  wa- 
leis  of  Florida  as  to  tbeii-  healtbfulness  and  medicinal  properties, 
and  also  other  ^«aters  as  to  tbeir  fitness  for  irrigation  and  other 
industrial  use?^. 

The  object  being  to  benefit  the  largest  ])ossible  number  of  the 
citizens  of  the  State,  preference  in  anal^'sis  will  be  given  to  those 
waters  which  concern  and  effect  communities  at  large. 

ft  is  especially  desirable  to  investigate  water  which  is  known 
to  have  caused  sickness.  It  i^  also  desirable  lo  know  accurately 
the  constituents  or  water  used  for  ir*i2ation,  and  to  study  carefully 
the  effect  on  plant  growth. 

No  fees  will  be  received,  or  charges  made,  for  any  analyses 
that  .the  Station  will  undertake;  and  the  right  Is  reserved  to  refuse 
ti>  analyze  waters  which  would  redound  to  the  pecuniary  benefit  of 
private  i^ariies  or  corporations  only,  and  which,  therefore,  are  not 
within  the  8coi>e  of  the  work  of  the  Station. 

No  waXer  will  be  Analyzed  unless  the  following  directions  for 
sinipling  and  forwarding  are  strictly  followed  : — 

DIRECTIONS  FOK  SAMPLING. 

1.  The  sample  must  be  put  into  glass  vessels,  best  demijohns. 

2..  The  vessels  must  be  absolutely  clean.  To  this  end  they  should 
be  repeatedly  washed  and  scoured,  with  dean  sand.  After  they 
hsive  thus  been  thoroughly -cleansed,  they  should  be  rinsed  a  halt 
dozen  times  or  more  with  water  from  ihe  same  source  as  that  to  be 
analyzed.  No  old  cork  or  other  source  of  contamination,  should  be 
left  in  the  vessels.  Corks  used  in  slopping  should,  if  possible,  be 
perfectly  new  and  fresh  and,  even  then,  should  be  soaked  in  fre- 
quently'changed  water  of  the  kind  to  be  analyzed;  if  old  corks 
have  tOibe  used,  boil  and  3oak  them  repeatedly  in  wvu-r  taken  from 
the  well  or  siiring  to  be  analyzed.  When  the  vessel  and  cork  have 
tbus  been  thoroughly  cleansed,  the  sample  should  be  taken  direct- 
ly from  the  well  or  spring,  and  immediateh' corked  and  sealed  with 
wax.     Avoid  getting  sand,  mud,  trash  or  other  impurities. 

3.  As  little  time  as  possible  should  intervene  between  the 
time  ol  sampling  and  of  analysis.  It  would  be  well,  therefore,  to 
rx>nsult  the  Station  as  to  when  the  analysis  can  be  made,  before 
taking  and  forwarding  the  sampk. 

4.  Express,  or  other  expenses  of  transmissal,  must  be  pre-paid. 

5.  The  sample  should  always  be  labeled  with  the  name  and 
address  of  the  sender  ;  and  a  letter  should  be  sent  along,  giving 
all  possible  information  m  regard  to  the  water,  the  nature  of  the 
localitj,  situation  of  well  or  spring,  etc.,  etc. 

6.  Not  less  than  t7ao  gallons  sliouk]  be  sent, 

AH  applications  for  analyses  should  be  made  to  the  Director 
of  the  Station.  By  order  of 

Jas.  P.  DePass,  Director. 
J.  M.  VicKELL,  Chemist. 
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INTRODLXTION. 

In  issuing  Bulletin  No.  6,  I  have  confined  its  matter  mostly  to  the 
Chemical  Department. 

The  Chemists  have  worked  to  their  utmost  capacity,  and  sti  1  have 
on  hand  many  samples  of  mucks,  soils,  clays,  waters,  and  fertilizers 
that  in  due  time,  and  as  soon  as  possible,  will  be  analyzed  and  the  re- 
sults given  in  future  Bulletins.  All  who  have  sent  samples,  and  those 
who  may  yet  send  them,  will  please  be  patient  and  bide  their  time. 

The  Experiment  Laboratory  is  as  complete  as  any  in  the  country, 
but  is  not  as  large  as  many,  and  hence  cannot  do  the  work  as  rapidly. 
With  some  people  the  opinion  prevails  that  an  analysis  requires  but  a 
few  minutes,  when,  really,  to  determine  properly  the  composition  ofa 
soil  or  fertilizer  may  require  several  days. 

The  attention  of  our  farmers  is  especially  called  to  the  Trifolium 
Incarnatum,  or  Crimson  Clover.  This  is  exceedingly  promising  as  a 
forage  plant,  and  I  would  urge  that  it  be  generally  tested  in  Florida,  as 
suggested  by  the  Botanist. 

A  number  of  experiments  with  general  field-crops,  grasses  and 
fruits  have  been  begun,  and  some,  despite  the  protracted  drought  of 
May,  have  developed  points  of  interest,  that  will  be  treated  upon  in 
succeeding  Bulletins. 

The  Station  Farm  will  soon  be  in  a  condition  that  will  enable  us 
to  test,  more  successfully  than  ever,  anything  of  interest  to  our  farmers, 
especially  the  value  of  various  systems  of  irrigation. 

NOTE  CAREFULLY. 

Persons  desiring  information,  or  analyses  from  the  Experiment 
Station,  should  address  the  Director,  at  Lake  City,  Fla.  Bulletins  are 
sent  ^ree  to  anyone  in  Florida  applying  for  them.  Write  me,  giving 
legibly,  Name,  Post  Office  and  County,  for  my  mailing  list.  Omit  the 
title  of  your  grove  or  farm,  and  write  the  second  time  if  a  Bulletin  does 
not  reach  you  promptly.  Please  send  specimens,  with  full  descriptions, 
of  any  grasses,  cereals,  fruits,  etc.,  that  promise  to  be  valuable  for  test 
ing  at  the  Station. 

Samples  of  all  insects,  sent  in  small  tin  boxes,  are  especially  re- 
quested by  the  Entomologist,  who  will  promptly  answer  any  inquiry. 

Never  send  insects  in  paper  boxes. 

JA8.   P.  DePASS, 

Director. 


TRIFOLIUM    INCARNATUM. 

Since  the  establishment  of  the  Florida  Experiment  Station,  seeds 
of  many  forage  plants  have  been  sown  in  the  hope  of  findinsf  something 
that  woul  \  give  either  winter  pasture  or  ensilage.  The  results  have 
not  been  very  satisfactory,  the  usu  il  drought  that  occurs  in  April  or 
May  in  Florida,  haying  proved  fatal  to  nearly  all  plants  that  have  sur- 
vived to  that  date. 

No  perennial  plant  has  been  tried  that  has  proved  of  any  value, 
but  an  annual  clover — Trifolium  Incarnatum  Z.,  the  long,  headed  or 
Crimson  Clover — ^a  native  o  Italy,  probably,  has  for  two  seasons  given 
promise  of  excellent  results,  enough  to  justify  an  extended  trial  over 
the  Slate,  especially  the  clay  lands  of  the  northern  and  central  tier 
of  counties.  Its  annual  habit  is  somewhat  of  a  dr.nvback,  but  its  rapid 
growth,  and  accommodative  a>ility  to  endure  the  peculiar  climatic 
conditi^ins  of  Florida,  render  it  worthy  of  study  as  a  prospective  win- 
ter pasture  plant,  the  coming  ensilage  material,  or  a  plant  for  dry 
forage. 

The  growing  interest \in  ensilage,  and  the  conviction  that  this  will 
solve  the  question  of  better  cattle  in  Florida,  more  milk  and  butter, 
with  better  farms,  better  gardens  and  better  health  as  results,  makes 
this  clover  especially  interesting  at  this  juncture. 

Experiments  made  at  the  Wisconsin  Agricultural  Experiment  Sta- 
tion, have  shown  that  ensilage  made  with  well-ripened  Red  Clover, 
Trifolium  Praiense^  was  **eagerly  eaten  by  cattle,"  preserved  well,  that 
it  was  not  necessary  to  run  it  through  a  cutting  machine,  and  the  ex- 
pense of  filling  the  silo  was  very  light. 

This,  to  our  average  farmer,  who  is  deterred  from  trying  ensilage 
by  the  cost  of  the  usual  machinery  deemed  essential,  is  no  slight  ad- 
vantage the  clover  has  over  corn,  millet,  and  other  crops. 

If  the  Crimson  Clover  can  be  grown  cheaply  on  our  poor  lands  by 
the  use  of  mmeral  fertilizers,  its  habit  of  ripening  during  the  dry  season 
of  May  will  enable  our  farmers  to  put  it  unhurt  into  silos,  aid  avoid 
the  usual  wasting  of  fodder  that  is  so  prevalent  in  June  and  July,  giv- 
ing a  succulent  food  during  the  winter,  hitherto  not  available,  or  by 
curing  it  obtain  a  superior  hay  that  chemically  is  little  inferior  to  the 
average  of  eleven  clovers  that  are  in  common  use  over  the  world. 
These  analyze  in  loo  parts  of  the  dry  plant: 

18.68  parts  flesh  making  principles. 
3.76  parts  fat 

41.48  parts  heat 
The  Crimson  Clover,  in  100  parts,  dry  plant: 

16.60  parts  flesh  making  principles. 
3.73  parts  fat         '*  ** 

37.50  jMirts  heat      <«  »* 

The  addition  to  the  Crimson  C1o%''CT,  of  a  small  ration  of  wheat 
bran,  com,  or  cotton  seed  meal,  will  bring  it  to  the  standard,  or  nearly 
so,  of  other  forage  plants  of  this  class. 


Of  course,  in  Florida,  where  other  clovers  will  not  grow  well,  is 
this  Trifolium  Incarnatum  especially  recommended. 

October  29,  1888,  a  small  plot  of  old  worn  out  land  was  fertilized 
at  the  rate  of  one  ton  to  the  acre^  of  well  rotted  stable  manure.  This 
was  spread  broadcast  and  plowed  in.  November  10,  shallow  furrows, 
18  inches  apart,  were  opened,  and  the  seed  of  the  Crimson  Clover — 15 
pounds  to  the  acre — thinly  scattered,  and  covered  with  one  furrow. 
The  clover  came  up  fairly  well,  and  by  February  ist  the  ground  was 
hidden  by  its  growth.  In  March  it  was  plowed  out  with  a  * 'bull- 
tongue,"  and  when  weedy  it  was  hoed  out. 

The  rabbits  were  very  destruciive  to  the  tender  growth,  and  many 
plants  were  ruined  by  them,  as  well  as  by  wire-worms  {Elaters)^  cut- 
worms {Agrotis),  and  various  grasshof)pers. 

Despite  these  enemies,  in  May  it  presented  a  beautiful  si«;ht;  the 
crimson  heads  contrasting  finely  with  the  abundant  dark-green  foliage. 

By  the  first  of  June  the  stems  averaged  two  feet  in  height,  and 
when  cut  it  yielded  at  the  rate  of  7  j ;  tons  of  green  feed  per  acre,  or 
nearly  two  tons  of  dry  hay,  which  was  greatly  relished  by  the  cattle  at 
the  Farm. 

No  doubt,  if  *»bme  potash  fertilizer  had  been  used,  and  the  seeds 
planted  later  in  November,  it  would  have  given  better  results,  and  ex- 
periments in  this  direction  will  be  made  this  coming  Autumn. 

As  a  bee- pasturage,  it  promises  well,  and  my  observations  indicate 
that  it  will,  in  great  measure,  supply  the  place  of  the  clovers  of  the 
North,  which  are  so  valuable  in  honey  producing  qualities. 


TEXAS  BLUE  GRASS. 
{Poa  Arachnifera.) 

The  introduction  of  this  t^rass  has  been  very  general  over  Florida, 
with  the  ho[)e  that  at  last  a  pasture  gra^s  had  been  found.  Several 
years  have  elapsed,  and  it  is  still  on  trial,  with  some  uncertainty  as  to 
its  merit*^. 

The  seeds  have  little  vitality,  so  small  a  percentage  germinating, 
that  it  is  hazardous  to  depend  upon  sowing  broadcast,  while  planting 
the  sets  nvolves  such  a  prodigious  amount  of  labor  that  it  effectually 
debars  its  use  over  large  areas. 

A  small  plat  set  in  this  grass  in  1888,  and  well  fertilized,  grew 
finely,  and  in  May,  1889,  seeded  freely  despite  the  ravages  of  insects. 
This  plat  has  been  allowed  to  stand  to  see  if  it  will  seed  itself,  and  also 
to  note  its  resistance  to  the  invasions  of  the  Nut-grass,  Sandspurs,  Com- 
pass-weed {Diodia),  and  Crab-grass,  weeds  that  grow  so  freely  on  old 
and  pasture  lands  in  Florida.  Till  these  experiments  and  others  are 
concluded,  it  is  not  advi^iable  to  give  opinions  that  will  be  positive. 

J.  C.   NEAL, 
Botanist  Florida  Exp.  Station. 


Department  of  Chemistry 


J.  M.  PICK  ELL,  Chemist, 

J.  J.  EARLE,  Assistant  Chemist. 


SOME  FLORIDA  WATERS. 
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ARTESL\N  WATER. 


FERNANDINA,  FLA. 

Depth  of  well  about  600  feet. 

Analysis : 

Silicic  Acid 2.30  grains  per  English  gallon 

Carbonate  of  Lime 2.16 

Sulphate  of  Lime '5  36 

Carbonate  of  Magnesia 9.01 

Chloride  of  Potash o.  59 

Chloride  of  Soda 3  88 
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Total  residue,  33  29 

Sulphuretted  Hydrogen,  considerable. 
Free  Ammonia,  trace. 
Albuminoid  Ammonia,  0.05  parts  per  million. 
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32.  ARTESIAN  WATER. 

Sarasota,  Fla. 

Analysis : 

Silicic  Acid 2.26  grains  per  English  gallon 

Carbonate  of  Lime 8. 80 

Magnesia 3.66 

Oxides  of  Iron  and  Aluminum  .    .    .      0.15 
Chloride  of  Soda  and  Potash  ....   15  29 

Sulphuric  Acid 10.80 

Chlorine 4.72 

Solid  residue 39.20 

Sulphuretted  Hydrogen,  considerable. 

Free  Ammonia  ....      0.16  parts  per  million. 

Albuminoid  Ammonia.      0.06 
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27.  LAKE   ISABELLA  WATER. 

Lake  City,  Fla. 

Analysis  : 

Silicic  Acid  • 0.08  grains  per  English  ga 

Sulphate  of  Lime 0.61 

Sulphate  of  Magnesia 0.33 

Chloride  of  Soda 1.56 

Chloride  of  Potash 0.37 

Solid  residue 2.97 
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28.  WATER  FROM  LAKE  CITY  WATER-WORKS. 

Drawn  at  the  College  May  22. 

Analysis : 

Silicic  Acid  .    . 0.08  grains  per  English  gallon 

Oxides  of  Iron  and  Aluminum  ...  0.33 

Sulphate  of  Lime 0.59 

Sulphate  of  Magnesia 0.36 

Chloride  of  Soda 1.60 

Chloride  of  Potash o.  1 1 

[July  9.] 

Free  Ammonia 0.05  parts  per  milli(»n. 

Albuminoid  Ammonia 0.14 

[July  23.] 

Free   Ammonia 0.02 

Albuminoid  Ammonia 0.17 
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29.  COLLEGE  WELL  WATER. 

Lake  City,  Fla. 
Depth  of  well  about  1 5  ft.  ' 
Sample  taken  May  27. 
Analysis  : 

Silicic  Acid 0.19  grains  per  English 

Oxides  of  Iron  and  Aluminum  .    .    .  0.08 

Sulphate  of  Lime 0.42 

Sulphate  of  Magnesia o.  1 7 

Chloride  of  Magnesia o.  08 

Chloride  of  Soda 0.42 

Chloride  of  Potash 0.12 

Solid  residue 1.48 

[May  25.] 

Free  Ammonia,  none. 

Albuminoid  Ammonia o.  03  parts  per  million. 
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30.  AN  OLD  WELL. 

Lake  City,  Fla. 

Depth  about  20  ft. 

Sample  taken  Jane  3. 

Analysis  : 

Silicic  Acid 0.25  grains  per  English  gallon 

Carbonate  of  Lime 3.93 

Carbonate  of  Magnesia 1.61 

Sulphate  of  Lime 2.79 

Chlorid'-  of  Soda Jo-35 

Chloride  of  Potash 1.32 

Solid  residue 20.25 

Free  Ammonia o.  18  parts  per  million 

Albuminoid  Ammonia 0.18     **      **       ** 
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33  WELL  WATER. 

San  Antonio,  Fi.a. 

Depth  of  well  1 7  ft. 

Sample  sent  on  May  30,  tested  July  9. 

Analysis  : 

Free  Ammonia 0.03  parts  per  million 

Albuminoid    Ammonia 0.20     **       **       ** 


34.  CLEAR  WATER  LAKE. 

San  Antonio,  Fla. 

Sample  sent  on  May  30,  tested  July  9. 

Analysis : 

Free  Ammonia 0.03  parts  per  million 

Albuminoid  Ammonia 0.26     **       **       ** 


36.  DRIVEN  WELL. 

At  Perry  Bros.  &  Taylor's,  Lake  City,  between  side   walk  and  road, 

Depth  about  20  feet. 

Sample  taken  and  tested  July  23. 

Analysis : 

Free  Ammonia 0.03  parts  per  million 

Albuminoid  Ammonia 0.0 1     **       **       ** 


8 

37.  WATER  FROM  MUD  PUDDLE 

in  road  four  or  five  feet  from  the  above  named  driven  well. 

Simple  taken  and  tested  July  23. 
Before  testing,  the  water  was  passed  through  filter  paper  till  it  be- 
came clear. 

Analysis  : 

Free  Ammonia 0.18  parts  per  million. 

Albuminoid  Ammonia 0.92    *• 
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INTERPRETATION  OF  THE  FOREGOING  ANALYSES. 

Good  health  of  both  man  and  brute  depends  on  no  other  thing 
more,  perhaps,  than  on  pure,  wholesome  water.  The  purest  form  of 
water  in  nature  is  rain  water;  but  even  this  is  not  entirely  free  from 
foreign  matter.  In  its  descent  through  the  air  it  collects  more  or  less 
of  dust,  and  absorbs  small  quantities  of  gases  from  the  atmosphere; 
still,  when  properly  caught  and  preserved,  it  constitutes  the  purest 
form  of  drinking  water. 

The  impurities  in  water  are  of  two  kinds — those  held  in  suspen- 
sion and  those  held  in  solution.  The  former  are  visible  to  the  eye^ 
and  can  be  removed  by  straining  or  filtering. 

SOLID  RESIDUE. 

If  water,  which  has  long  been  in  contact  with  the  earth,  be  evap- 
orated to  dryness,  a  solid  deposit  will  be  left.  The  amount  of  this 
solid  residue  varies  with  different  waters,  or  rather  with  different  soils 
with  which  the  water  has  been  in  contact.  The  constituents  of  this 
residue  are  commonly  silica,  carbonate  of  lime,  magnesia,  iron  (also 
sulphates),  chlorides  of  soda,  potash,  etc.  Wanklyn,  an  authority  on 
water  analysis,  lays  down  the  rule,  *'lhat  if  the  solid  residue  do  not  ex- 
ceed 30  or  40  grains  per  gallon,  the  amount  of  solids  affords  no  reason 
for  rejecting  the  water  for  domestic  use." 

HARDNESS. 

Water  is  said  to  be  hard  or  soft  according  as  it  requires  much  or 
little  soap  to  form  a  lather.  If  it  contains  carbonate  or  sulphate  of 
lime  or  magnesia,  the  lime  and  magnesia  form  insoluble  salts  with  the 
stearic  and  other  acids  of  the  soap ;  these  salts  jfppear  as  white  precipi- 
tates, giving  a  milky  look  to  the  water.  So  soon  as  the  lime  and  magne- 
sia are  consumed,  a  lather  is  formed.  If  the  hardness  results  from  car- 
bonates it  can  be  removed  by  boiling  or  by  adding  milk  of  lime,  and 
\^  coWed  temporary  \  if  it  results  from  sulphates,  it  cannot  be  sore- 
moved,  and  is  called  permanent.  All  the  above  waters  are  so/t — most 
of  them  remarkably  so. 

AMMONIA. 

Not  only  mineral,  but  vegetable  and  animal  matter  may  be  held 
in  solution.     Water  thus  contaminated  is  not  fit  for  use,   as  it  may 


cause  diarrhoea,  cholrra,  typhoid  fever  and  other  epidemic  diseases. 
Albumin  is  a  constituent  of  flesh,  nerves  and  tissues  of  all  animals. 
Nitrogen  is  one  of  the  components  of  albumin.  If  water,  which  con- 
tains albuminous  matter,  be  boiled  with  an  alkaline  solution  of  potas- 
sium permanganate,  nitrogen  in  combination  as  ammonia  will  be  given 
off.  This  is  called  albuminoid  ammonia^  and  its  quantity  is  in  direct  pro- 
portion to  the  quantity  of  albumin  present  in  the  water.  Wanklyn, 
above  referred  to,  divides  water  into  three  classes : 

I.  Of  extraordinary  organic  purity,  containing  .    .    .  o.oo  to  0.05 

II.   Good  drinking  water 0.05  to  o.io 

III.   Suspicious,  above o. to 

parts  of  albuminoid  ammonia  per  million. 

If  a  water  contains  as  much  as  o.  15,  it  ought,  he  says,  to  be  con- 
demned absolutely.  Appb  ing  this  rule  to  the  above  waters  Nos.  30, 
33'  34»  37»  ^^^  ^o  ^^  re;<arded  as  very  bad;  29,  31,  32,  36,  good,  to 
extraordinarily  pure;  28,  susp  cious. 

A  short  study  of  these  waters  in  detail  will  be  of  practical  ben- 
efit. 

Of  No.  30  is  very  bad;  it  is  an  old  well  about  20  feet  deep,  recently 
boxed  up  wiih  new  plank.  Near  it  are  three  privies,  distant  from  it 
twenty,  twenty  five  and  sixty  feet,  respectively.  It  has  not  been  used 
for  drinking  for  months,  its  proprietor  suspecting  its  character. 

No  29  is  organically  very  pure.  This  well  has  been  in  use  about 
two  and  a  half  years,  is  walled  up  with  plank.  It  is  situated  close  to 
the  Co'lege  barracks  on  sloping  ground,  and  the  drainage  is  around, 
past  and  away  from  it. 

Of  No.  33,  which  is  very  bad,  Dr.  J.  S.  Corrigan,  who  sent  on 
the  sample,  says  **it  is,  dug  in  the  sand  about  five  feet  to  clay  and  then 
continuing  about  twelve  feet  in  the  clay,  making  1 7  feet  deep  in  all. 
When  the  dry  season  comes  the  water  in  the  well  sinks  till  but  two  or 
three  feet  in  depth  are  .left,  and  at  such  times  it  is  likely  to  have  a 
slightly  opalescent  appearance.  .Ordinarily  it  is  as  clear  as  the  sam- 
ple. I  am  under  the  impression  that  water  having  this  opalescent 
appearance  well  marked  is  not  desirable  for  drinking.  I  have  seen  a 
good  deal  of  fever  and  diarrhoea  present  where  such  milky  looking  war 
tcr  was  used,  but  this  may  be  a  coincidence  depending  on  other  in- 
fluences and  not  in  consequence  of  using  the  water.  In  our  own 
experience,  some  diarrhoea  api)ears  to  have  been  occasioned  a  few 
weeks  before  sending  you  the  sample,  by  the  use  of  this  water.  At 
this  lime  also  some  dead  frogs  were  found  in  and  taken  from  the  well, 
a  common  occurrence  with  ordinary  wells. '* 

Of  No.  34»  which,  according  to  the  ammonia  test,  is  as  bad  as 
33,  the  same  gentleman  says,  **that  it  is  from  a  lake,  the  water  of 
which  is  beautifully  clear,  and  the  supply  seems  to  depend  on  springs 
to  a  great  extent.  'I'he  lake  is  surrounded  by.  hills  and  receives  the 
rainfall  of  the  few  miles  immediately  adjoining,  or  rather  a. part  of  it. 
The  use  of  the  water  for  drinking  seems  unattended  by  any  bad  re- 
sults." 
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Xo.  36  is,  as  said  above,  a  well  driven  in  the  main  street  of  Lake 
City.  It  is  about  20  feet  deep  and  parses  through  a  soft  stone  (sand 
stone,  perhaps).  It  has  long  been  a  iavorite  with  the  people  in  the 
neighborhood.  The  water  pumped  from  it  forms  a  puddle  a  few  feet 
away.  There  is  no  drainage  from  the  well.  The  rainfall  for  many 
yard-i  around  m.ist  either  soak  into  the  earth  or  be 
dried  up  by  the  sun.  The  water  from  the  puddle  is  extraordinarily 
impure,  whereas  that  from  the  well  is  of  remarkab'e  purity.  Either 
none  of  this  surface  water  gets  into  the  well,  or  else,  in  its  passage 
through  50  feet  of  earth  to  enter  the  botiom  of  the  pipe,  is  freed  of  its 
impurities. 

The  water  of  the  two  artesian  wells  are  of  excellent  quality.  Ow- 
ing to  the  fact  that  it  was  not  possible  to  operate  at  the  wells,  no  de- 
termination of  the  quantity  of  hydrogen  sulphide  was  made;  but  judg- 
ing from  qualitative  tests  made  in  accordance  with  direct  ons  sent  out 
from  the  laboratory,  the  ciuantity  of  that  gas  must  be  very  considera 
ble.  The  presence  of  ammonia  in  these  wells,  though  the  quantity  is 
too  small  to  indicate  contamination,  is  remarkable.  Professor  Mallet, 
of  the  University  of  Virginia,  found  in  water  from  the  artesian  well 
at  Charleston,  S.  C: 

Free  ammonia 0.30;     0.020  parts  in  a  million 

Albuminoid  ammonia 0.04;     0.035     *"      **         '* 

The  depth  of  this  well  is  1,974  feet. 

PRAtTICAL    SUG(;ESTI()NS. 

Too  great  care  cannot  be  had  in  locating  a  well.  It  should  not 
be  in  proximity  to  the  stable,  pig-stye,  cowl- 1,  privy,  nor  even  too 
near  the  kitchen.  If  possible  it  should  be  on  a  spot  higher  than  the 
surrounding  ground,  so  that  the  flow  of  surface  water  will  be  from  it. 
In  no  case  should  water  be  i)ermitted  to  get  into  it  from  above.  It 
should  be  cemented  from  top  to  bottom  and  kept  securely  closed. 
In  the  sandy  soil  of  Florida,  driven  wells  are,  without  doubt,  the  safest 
from  all  surface  contamination;  they  should,  however,  be  sunk  deep, 
as  much  as  20  to  25  feet,  or  more. 


38.  GYPSUM. 

Sent  on  by  Mr.  A.  L.  Eichelberger,  Ocala,  Fla.  Four  samples 
marked  A.  B.  C.  D.  The  deposit  lies  on  the  banks  of  the  Withla- 
coochee  river,  on  the  surface,  and  is  six  or  eight  acres  in  extent  and 
two  to  three  feet  in  depth.  The  specimens  sent  on  are  of  a  yellowish 
or  cream  color,  consist  of  granules  and  clumps  the  size  of  a  pea.  On 
a  hasty  glance  it  might  be  taken  for  coarse  sand,  but  closer  inspection 
— rubbing  between  the  fingers — immediately  discloses  the  fact  that  it 
is  but  to  a  small  extent  sand.  Under  the  microscop)c,  the  particles, 
or  granules,  are  seen  to  be  transparent  fragments  of  crystals. 

A  portion  taken  from  each  sample,  so  as  to  get  a  iair  average  of 
the  whole,  analysis,  as  follows : 
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Analysis  : 

Moisture  (in  air-dry  product)  at  130*^ 18.79  per  ctnt. 

The  product  after  all  the  water  is  driven  off  contains: 


Sulphuric  Acid 45.55  per  cent. 

Lime(Ca  o) 36.49 
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Equivalent  to 

Calcium  Sulphate 77-45 

Calcium  Carbonate  ....      8. 23 

The  remaiming  14.33  P^^"  c^^^^*  consists  mainly  of  sand,  with 
traces  of  phosphoric  acid,  very  small  quantities  of  iron  oxide,  magne- 
sia, and  chlorides  of  potash  and  soda. 

Each  of  the  four  samples,  when  heated  to  110°  to  iio°  Centi- 
grade, (230®  Fahrenheit),  falls  into  a  powder,  which,  when  treated 
with  water,  hardens,  or  sets,  quite  well,  showing  that  this  gypsum 
makes  a  fair  quality  of  Plaster  of  Paris.  Its  color,  however,  is  yellow- 
ish. 

COMPOSITION,  OCCURRENCE  AND  USES  OF  GYPSUM. 

(iypsum  occurs  in  various  forms,  viz:  well  defined  transparent  crystals 
which  are  capable  of  being  split  into  thin  laminae ;  as  fibrous  gypsum 
with  satin  lustre ;  as  white  or  light  colored  fine  grain,  compact  mass, 
known  as  alabaster.  There  are  many  other  varieties.  Massive  gyp- 
sum occurs  in  abundance  in  New  York,  Ohio,  Illinois,  Virginia,  Ten- 
nessee, Arkansas,  Nova  Scotia  ;  also  in  Europe.  Beautiful  specimens 
o'  ababaster  are  found  in  the  Mammoth  Cave,  Ky.  It  is  extensively 
imported  from  Nova  Scotia  into  the  United  States. 

COMPOSITION. 

Pure  gypsum  consists  of  79. 07  per  cent,  of  sulphate  of  lime  and 
20.93  P^*"  cent,  of  water.  When  heated  gently  (a  few  degrees  above 
the  boiling  point  of  water),  it  gives  up  its  water  and  falls  to  a  fine 
powder.  This  powder  is  known  as  Plaster  of  Paris  which  finds 
such  extensive  use  in  the  arts.  When  brought  in  contact  with 
water,  it  has  the  power  of  again  uniting  with  water.  When  this  union 
takes  place,  it  "sets,"  or  hardens.  Instead  of  pure  water,  lime-water 
a  solution  of  gum-arabic,  or  of  alum  (20  ounces  to  9  pounds  of  water), 
or  I  part  borax  to  9  parts  water,  may  be  used.  An  artificial  stone  is 
obtained  from  gypsum  by  burning  and  immersing  in  water,  exposing 
to  air  and  again  immersing  in  water.  Treated  with  parafBne  and  col- 
oring  matter,  a  product  is  obtained  from  which  cheap  "Meerschaum*' 
pipes  are  made. 

The  terra,  "burnt  gypsum,"  is  misleading.  The  temperature  at 
which  the  best  Plaster  of  Paris  is  obtained,  is  a  little  above  the  boiling 
point  of  water,  110® — 120®  by  the  Centigrade,  or  230® — 248°  by  the 
Fahrenheit  thermometer.  If  heated  above  204°  Centigrade  or  399® 
Fahrenheit,  it  loses  the  power  of  setting  with  water  and  is  said  to  be 
"over- burnt." 
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GYPSUM  AS  A  FERTILIZER. 


The  use  of  gypsum  as  a  fertilizer  dates  back  lo  the  Greeks  and 
Romans.  Formerly  enormous  quantities  were  used  in  Germany  on 
red  clover.  It  is  extensively  used  in  this  country  now.  Many  exper- 
imenters have  sought  lo  discover  the  cause  of  its  action  as  a  fertilizer. 
It  contains  calcium  and  sulphur,  both  of  which  are  indispensable  to 
plant  growth  ;  but  very  few  soils  are  deficient  in  these  elements. 
Moreover,  when  applied  to  soils  abounding  in  these  elements,  the 
plaster  has  its  usual  effect,  showing  that  its  value  does  not  consist  in 
supplying  a  deficieficy  of  lime  or  sulphur.  The  idea  obtains  that  gyp- 
sum absorbs  ammonia  from  the  atmosphere.  But  there  is  very  little 
ammonia  in  the  atmosphere  to  be  absorbed.  If  the  action  of  the  gyp- 
sum were  due  to  this,  then  that  action  would  be  expected  to  be  some- 
what uniform ;  but  there  is  no  fertilizer  so  capricious.  The  conclu- 
sion reached  by  many  experimenters,  working  independently,  is  that 
gypsum  is  an  excitant  rather  than  a  direct  fertilizer ;  it  acts  chemicaliy  on 
the  insoluble  silicates  of  the  soil.  In  this  action  the  calcium  of  the  gyp- 
sum is  exchanged  for  the  potash  of  the  silicate,  and  sulphate  of  pot- 
ash, an  exceedingly  soluble  salt,  is  formed.  Thus,  potash,  which  is 
locked  up  from  the  plant,  is  rendered  available.  It  follows  from  this, 
thit  it  wQuld  be  of  little  use  to  apply  gypsum  to  a  soil  deficient  in  pot- 
ash. 

Storer,  an  authority,  in  his  work  on  agriculture,  recently  pub- 
lished, says:  **Gypsum  has,  in  fact,  often  been  found  useful  on  pew 
lands  of  certain  kinds  and  qualities,  and  on  old  fields  which  have 
been  cropped  and  fertilized  in  a  way  which  was  not  perhaps  wholly 
judicious.  It  is  often  of  great  use  in  regions  where  wheat  is  grown 
in  alternation  with  clover,  since  by  encouraging  the  growth  of  clover 
it  acts  as  a  manure  for  wheat."  *'But  it  is  none  the  less  true  that 
gypsum  is  a  fit  manure  neither  for  poor  land  nor  for  regions  where 
high  farming  is  practiced.  It  has  found  place  only  in  districts  where 
the  methods  of  farming  were  simple,  and,  so  to  -ay,  backward,  and 
is  really  a  fertilizer  of  times  that  are  past.  Wherever  there  is  profit 
to  be  got  from  high  farming,  gypsum  would  usually  be  found  to  be  a 
much  less  efficient  fertilizer  than  potassic  manures,  used  either  as  such 
or  in  conjunction  with  lime  or  with  leached  ashes.  Ot  course  gyp- 
sum can,  and  does,  supply  plants  with  lime  and  sulphur  in  cases  where 
the  plant  needs  more  of  these  things  than  can  be  lound  already  in  the 
soil ;  but,  considered  as  a  m mure  of  direct  action,  it  has  infinitely  less 
significance  than  bone  meal,  guano,  super-phosphate  ol  lime,  and  the 
like,  which  actually  give  to  the  plant  substances  which  are  lacking  in 
the  soil." 

GYPSUM    AS   A    PRESERVER    OF    DUNG. 

Brought  in  contact  with  carbonate  of  ammonia  in  a  moist  state, 
gypsum   forms    carbonate  of  lime  and  sulphate  of  ammonia.     This 
latter  compound  is  a  non-volatile  salt,  and  does  not  give  off  its  ammo^ 
nia  to  the  air.     Gypsum  strewn  in  horse-stalls  prevents  the  escape  of 
ammonia.     Storer  gives  the  results  of  experiments  made  with  stall- 
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fed  sheep  to  determine  **  how  much  of  the  nitrogen  in  the  fodder  was 
retained  in  the  manure  according  as  one  or  another  of  the  preserva- 
tives was  scattered  upon  it :  " 

No  Preservative 71  to  S2  per  cent 

o.  10  kilos  gypsum  to  each  sheep,  per   day    .    ,    .    .  88  to  90     *      ^ 
0.08     ''       kainit  ''         "  '-         ...    .  84  to  94    "        ' 

(A  kilo  is  about  two  pounds.) 

He  calls  attention  to  the  fact,  however,  that  there  is  a  loss  both 
of  dry  matter  and  of  nitrogen  in  manure  that  is  kept  in  compost  with 
gypsum  or  kainit.  In  the  case  of  kainit  the  loss,  after  three  months, 
has  been  found  to  be  20  per  cent,  of  dry  matter  and  10  per  cent,  of 
nitrogen  ;  in  the  case  of  gypsum,  19  per  cent,  of  dry  matter  and  32 
per  cent,  niirogtn. 

It  should  have  been  mentioned  that  experiments  of  Sachs  show 
that  gypsum  checks  the  loss  of  moibture  from  the  soil  by  evaporation 
through  the  leaves  of  plants. 

un  view  of  the  fact  that  considerable  interest  in  gypsum  is  being 
minifested  throughout  the  State,  owing  to  the  discovery  of  consider- 
able deposits,  it  was  deemed  proper  to  give  the  al)ove  resume  of  the 
standing  of  that  substance  as  a  fertilizer.] 


ASHES  FROM  THE  CREMVTORY,  JACK.SONVILLE,    FLA. 

Two  samples  were  sent  on,  and  at  the  request  of  the  sender, 
they  were  mixed,  and  an  analysis  of  the  mixture  made.  One  of  the 
samples  consisted  almost  wholly  of  sand,  which  reduced  the  average 
very  much. 

Analysis'.  I,  II, 

Moisture 1.71  12.00 

Sand  and  insoluble  matter 78.17  12.50 

Organic  and  volatile  ma  ter 0.85  ... 

Oxides  of  iron  and  aluminum 6  63  o  83 

Lime 7.38  34.44 

Phosphoric  acid 2.19           1.81 

Potash 0.66  5.50 

Magnesia 0.75  3.50 

Under  I  is  the  analysis  of  the  Crematory  Ash. 

Under  II.  is  the  average  of  seventy  one  analyses  of  Canada 
ashes,  made  at  the  Mass.  Agricultural  Experiment  Station.  This 
specimen  of  Crematory  Ash  has  but  little  value  as  a  fertilizer. 


40  PHOSPHATE. 

Sample  sent  on  by  Mr.  J.  Hamilton   Gillespie,    Sara   Sota,   Fla. 
These  specimens  are   evidently    fossil    remain.     The  per  cent,  of 
phosphoric  acid  is  high,  33. 88. 
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25.  FLORIDA  HARDWOOD  ASH  )  Sent  on  by  Mr.  \y.  R.  Brown, 

26.  UNLKACHED  CANADA  ASH  )      Penn,   Putnam  Co.,  Fla. 

A/urfysrs:                               (25)  (26.) 

Moisture  at    100° 1.62  10.85 

Silica 10  51  11-38 

Organics  and  volatile  matter 0.69  3.33 

Oxides  of  iron  and  aluminum 10.88  5.12 

Lime 36.00  36.20 

Magnesia 4.68  3.70 

Phosphoric  acid 4.40  1.7a 

Potash 1.93  2.44 

Soda 2.08  1,84 


HUMUS  AND  MUCK. 

Numerous  samples  of  muck  have  been  sent  on  from  various  parts 
of  the  State.  As  yet  we  have  not  been  able  to  analyze  many  of  them, 
but  hope  during  the  winter  to  bring  out  on  this  subject  a  report  which 
will  serve  as  a  guide  to  the  farmers  of  the  State.  Muck  is  not  gener- 
ally rich  in  plant  food.  If  it  contains  a  large  per  cent,  of  vegetable 
matter,  it  is  valuable  for  soils  that  are  deficient  in  that  ingredient,  as 
it  increases  their  power  to  absorb  and  retain  moisture.  But  its  use 
cannot  supersede  that  of  the  usual  manures.  As  to  the  means  of  form- 
ing an  opinion  of  the  quality  of  muck,  the  Connecticut  Blxperiment 
Station  has  this  to  sav  : 

*'  The  quality  of  Swamp  muck  can  be  roughly  inferred  from  the  fol- 
lowing considerations :  When  the  swamp  is  a  basin  with  a  small  out- 
let, or  none,  when  the  **wash"  that  enters  it  comes  copiously  from  good 
rich  soil ;  when  the  herbage  that  grows  on  it  is  tall  and  rank,  when 
large  quantities  of  forest  leaves  accumulate  in  it,  we  may  safely  as- 
sume that  the  muck  will  be  rel  i  ively  rich  m  plant  food.  It  is  from 
such  deposits  that  the  muck  has  been  obtained,  which  is  reported  to 
have  nearly  equaled  stable  manure  in  fertilizing  effect.  On  the  other 
hand,  when  the  wash  into  the  swamp  is  scanty,  ai^d  from  coarse,  poor 
soil,  when  the  vegetation  is  mere  moss,  or  a  spare  growth  of  sedge, 
and  when  large  volumes  of  water  flow  through  it  and  leach  out  its  sol- 
uble matters,  then  it  would  be  strange  if  the  muck  had  any  consider- 
able active  fertilizing  quality.  It  may,  nevertheless,  even  then,  be 
very  serviceable  for  amending  poor,  coarse,  sandy  or  gravelly  soils,  but 
the  amending  must  be  followed  up  by  real  **manure"  of  the  appropri- 
ate kind  " 

The  plant  food  in  muck  is  not  thought  to  be  available  until  it  has 
been  composted.  Lime  or  stable  manure  are  used  with  it  ih  the  com- 
post heap. 

Analyses  of  Muck. 

(21) 
Moisture  in  air-dry  humus  ...  2.66 
Organic  and  volatile  matter  .  .  81.25 
Insoluble  mineral  matter.  .  ..  14.86 
Soluble  mineral    matter  ....     1.23 


(22) 

(^J) 

Average, 

2.63 

10.57 

5.28 

26.81 

77.86 

61.97 

69.38 

10.21 

3^-48 

1. 18 

1.36 

i.2«; 

^5 

These  three  specimens  of  humus  were  handed  in  for  analysis  by 
Mr.  W.  B.  Knight,  of  Lake  City.  They  were  marked  by  him  i,  2 
and  3,  respectively,  i  and  2  (21  and  22)  were  taken  on  an  elevation 
in  open  pine  woods,  with  no  indication  of  having  been  covered  by 
water,  unless  remotely.  The  deposit  extends  over  five  or  six  acres. 
3  (23)  is  from  * 'rather  a  pond  surrounded  by  cypress,  in  a  wet  time  cover- 
ed with  water;  in  dry  season,  with  ferns,  grass,  etQ.,  peculiar  to  such 
places.**  The  mineral  constituent  that  might  be  available  as  plant 
food,  is  contained  under  * 'soluble  mineral  value,'*  and  is  insignificant. 
Composted  with  lime  or  stable  manure  this  humus  might  be  profita- 
bly applied  to  lands  deficient  in  vegetable  muter. 

Bv  way  of  comparison,  the  average  of  the  analyses  of  five  samples 
of  muck,  made  at  the  Maine  Experiment  station,  is  given  below: 

Organic  matter  in  100  lbs  water-free  muck 77.06 

Mineral         •*         *'         "         "         *'        20.93 

This  mineral  matter  contained  : 

Lime,  (average)  i5.o3 

Potash,  *'  r.i8 

Phosphoric  Acid  '*  4.05 

The  value  of  the  plant  food  contained  in  this  muck  was  estimated 
to  average  not  over  $2.00  per  ton. 

B\T  GUANO. 
42.       Sent  on  by  Dr.  P.  Todd,  Dunster,  Fla. 

Moisture   at    100° 8.89 

Organic  and  volatile  matter 5<5-54 

Silica 12.08 

Oxides  of   iron  and  aluminum 7.32 

Lime ^ 4.48 

Magnesia 0.04 

Phosphoric  acid 5.12 

Potash  and  soda 0.55 

Sulphuric  acid 2.18 


SOME  SOIL  ANALYSES. 

The  general  public  attaches  undue  importance  to  the  analyses  of 
soils.  As  to  the  utility  of  such  analyses,  chemists  aie  divided, 
though  the  preponderance  of  opinion  is,  perhaps,  against  its  practi- 
cal worth.  It  is  maintained,  on  the  one  hand,  that  it  is  well  nigh  im- 
possible to  get  a  sample  that  will  represent  a  general  average ;  that, 
even  if  this  can  be  accomplished  in  regard  to  one  field,  the  analysis 
would,  quite  likely,  have  no  application  to  the  next  adjoining  field ; 
that  soils  differ  so  materially  in  the  r  physical  properties,  it  is  impos- 
tible  to  establish  any  rule  as  to  what  constitutes  a  deficiency  of  any 
^ven  element  of  plant  food.  On  the  other  hand,  it  is  maintained  that 
m  parts  of  the  country  there  are  vast  tracts  of  land  of  practically  uni- 
form composition  and  character  :  that,  if  a  sufficiently  large  number  of 
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analyses  be  made  with  all  due  care  and  accuracy,  it  is  possible  to  es- 
tablish for  every  species  of  soil,  what  constitutes  a  minimum  of  each 
element  of  plant  food. 

Pr.'f.^Hilgard,  Director  of  the  California  Experiment  Station,  is 
the  champion  of  this  latter  view.  In  an  article,  published  in  1881,  he 
gave  the  following,  as  the  minimum  percentages  consis  ent  with  thrift- 
iness  of  growth.     * 

LIME. 

o.io  per  cent,  in  the  lightest  sandy  soils;  0.25  per  cent,  in  clay 
loams ;  o.  50  per  cent,  in  heavy  clay  soils,  and  it  may  rise  with  advan- 
tage to  one  and  two  per  cent. 

PHOSPHORIC    ACID. 

In  sandy  loam,  o.  10  per  cent.,  when  accompanied  by  a  good  sup- 
ply of  lime.  The  maximum  found  by  him  in  the  splendid  table  lands 
of  Mississippi  and  Tennessee  was  0.25  per  cent.;  in  the  best  Missis- 
sippi bottom,  0.30.  The  highest  per  cent,  that  had  come  under  hi< 
observation  was  0.46  of  one  per  cent.,  that  was  in  a  black  prairie  soil 
of  Texas. 

POTASH. 

**The  potash  percentage  of  heavy  clay  upland  soil  and  clay  loams 
ranges  from  about  0.8  t  »  0.5  per  cent.,  lighter  loams  from  0.45  to 
0.30;  sandy  lt)ams  below  0.3,  and  sandy  soils  of  great  depth  may 
fall  below  o.  i  consistent  with  good  productiveness  and  durability. 
The  highest  percentage  that  he  had  ever  observed  was  1.3  per  cent, 
and  in  the  Mississippi  bottom.  Virgin  soils  with  a  le^s  percentage 
than  0.06  he  found  deficient." 

SULPHURIC  ACID. 

Even  in  the  best  soils  the  percentage  of  this  ingredient  is  low ; 
0.02  to  0.04  is  adequate,  but  frequently  rises  to  o.  i. 

IRON. 

He  puts  1.5  to  4.0  as  ordinary  percentage  of  ferric  oxide,  even  in 
soils  but  little  tinted.  Ordinary  loams  from  3.5  to  7.0;  highly  colored 
red  lands  7  to  12  and  sometimes  upward  of  20. 

To  give  an  indication  of  the  extent  to  which  the  foregoing  deduc 
tions  are,  or  are  not,  applicable  to  the  highly  sandy  soils  of  Florida, 
three   analyses   of    soils    from    the  Station  at    Lake   Ciiy   are   given 
below : 

I. 

Moisture   (at    100°) 3.87 

Silica 80,55 

Organic     and   volatile  matter 14-43 

Oxides  of  iron  and  aluminum 0.49 

Lime 0.34 


,11. 

IIL 

0-59 
96.80 

0.51 
96.02 

2.50 

1.27 

0.13 

0.03 

0-33 
0.06 
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Magnesia 0.13         0.02  0.03 

Phosphoric    acid 0.70         0.018  0.07 

Potash  and  soda 0.03        o.oc6  0.09 

Clay 3.54         0.500  2.77 

I  and  II  are  low  virgin  hammock,  and  are  evidently  rich,  judging 
by  the  large  oaks  and  dense  undergrowth ;  III  had  been  long  under 
cultivation  (not,  however,  within  the  last  six  or  eight  y-  ars)  and  was 
pretty  well  exhausted.  I  and  II  are  the  same  soil  and  were  taken  within 
a  few  feet  of  one  another,  the  diffrence  being  that  I  includes  only  the 
dark  humus-rich  top  soil,  whereas  II  was  sampled  down  so  as  to  in- 
clude much  of  the  underlying  sand.  The  per  cent,  of  lime,  potash, 
and  phosphoric  acid  in  II  is  much  less  than  the  minimums  given  by 
Hilgard.  It  would  be  absurd  to  draw  any  conclusion  from  this  one 
example  ;  but  should  it  ever,  by  comparison  of  numerous  analyses,  be 
found  that  an  exceedingly  low  minimum  percentage  of  plant  food  in 
the  sandy  and  porous  soils  of  Florida  is  consistent  with  high  fertility, 
the  result  would  not  be  surprising. 

SOILS, 

Sent  by  Mr.  H.  P.  Walker,  Auburndale,  Fla. 

(16)         (17)  (18) 

Moisture  at  100° 9.05         3.31  10.15 

.Sand 86.46  96.13  88.58 

Organic  and  volatile  matter 4.17         o.  49  o.  80 

Oxides  of  iron  and   aluminum 0.08         0.02  0.40 

Lime o.  10         0.007  0.008 

Magnesia 0.03         o.ooi  0.003 

Phosporic   acid o.oi         0.005  0.005 

Potash  and  soda 0.02         0.007  0.006 

(16)  is  a  soil;  (17)  the  immediately  underlying  subsoil  taken  to  a 
depth  of  a  few  inches ;  (18)  is  also  a  subsoil  taken  from  the  same 
holes,  but  at  a  depth  of  three  or  four  feet. 

In  regard  to  the  land  from  which  (16),  (17)  and  (18)  were  taken, 
Mr.  H.  P.  Walker,  of  Auburndale,  Polk  County,  says  : 

'*  Adjacent  to  the  lakes  of  this  community  are  strips  of  high  ham- 
mock lands,  much  of  which  has  been  set  to  orange  and  lemon  trees, 
which  arc  more  or  less  effected  with  die- back."  He  describes  a  tract 
of  *'high  gray  hammock"  of  one  fourth  mile  lake  frontage,  trees 
(orange  and  lemon)  of  which  within  fifty  yards  of  the  lake  have  die- 
back.  He  is  convinced  that  the  trouble  arises  from  *'  the  superabun- 
dance or  deficiency  of  some  chemical  element  or  elements  in  the  soil 
which  can  be  overcome  by  the  application  of  proper  fertilizers."  This 
evil  is  discouraging  many  growers. 

The  analysis  would  seem  to  indicate  deficiency  of  phosphoric 
acid,  potash  and  also,  perhaps,  lime.  What  sort  of  growth  was  on 
the  land  before  put  to  oranges?  Did  this  growth  indicate  poverty  of 
soil?  If  so,  the  conclusion  is  justified  that  deficiency  of  plant  food  is 
the  trouble,  in  which  case  a  liberal  application  of  complete  manure  is 
the  remedv. 
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SECOND  STORY 


tJno^  r* 


a.  a.  a.  a.   Work  tables;     c.  c.  c.  c.  Hoods;     s.  s.  s.  s.  Sinks. 

The  laboratory  is  provided  with  a  complete  system  of  sinks,  pipes, 
etc.,  etc.,  for  bringing  in  and  carrying. away  water,  which  is  supplied, 
under  high  pressure,  from  the  city  water-works.  There  are  numerous 
hoods  for  carrying  off  noxious  gases,  and  thorough  ventilation  of  the 
work-rooms  is  still  further  secured  by  special  flues  for  that  purpose. 

In  the  basement  are  rooms  for  chemical  supplies,  gas  machine, 
water-closet  and  storage  of  fuel,  etc.,  etc. 

On  the  first  floor  is  the  Director's  office  communicating  with  the 
library.  On  the  left  is  the  office,  weighing  room  and  private  labora- 
tory  of  the  Professor  of  Chemistry.  Back  of  these  is  the  students' 
laboratory.  The  lecture-room  is  above — on  the  second  floor.  Just 
back  of  and  convenient  to  the  lecture-room  are  compartments  for  the 
orderly  arranging  and  storing  away  of  the  apparatus  and  specimens 
used  in  illustrating  lectures.  On  this  floor  also  are  the  office  and. 
work- room  of  the  Entomologist  of  the  Station. 
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CORN  EXPERIMENT 
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REMARKS. 

The  experiments  in  corn  have  developed  some  points  which  are 
worthy  of  consideration.  I  suggest  a  few,  and  invite  the  thoughtful 
reader  to  a  careful  study  of  the  above  table.  ■ 

To  insure  a  good  stand,  where  the  seed  was  planted  in  the  hill, the 
fertilizer  was  placed  on  each  side  of  it,  so  as  not  to  injure  its  germ. 
The  two  plots  were  prepared  by  being  broken  up  wiih  a  two  horse 
plow  and  harrowed  with  Clark's  Cutaway  Harrow.  On  that  part 
of  plot  I  where  the  corn  was  drilled,  the  fertilizer  was  sown 
broadcast  before  the  soil  was  broken  up  and  at  the  last  plowing.  In  the 
hill  corn  in  plot  i,  and  also  in  plot  2,  the  fertilizer  was  placed  when  the 
land  was  laid  off  after  the  harrowing.  In  April  and  May  the  crop 
was  subjected  to  a  drought.  The  effect  of  the  drought  was  not  per- 
ceptible on  the  fertilized  corn,  either  in  checking  the  growth  of  stalk 
or  in  firing  it,  and  its  color  was  a  dark  green.  The  unfertilized  was 
not  fired  either,  but  its  growth  was  slow  and  its  color  light. 

Quite  a  number  of  old  experienced  farmers  saw  the  crop  during 
its  growth,  and  pronounced  it  the  finest  corn  they  had  seen  grown  in 
the  State,  its  average  height  being  about,  if  not  <iuite,  twelve  feet. 
Their  estimate,  however,  of  the  probable  yield  of  the  fertilized  crop 
was  as  far  in  excess  as  it  was  below  that  of  the  unfertilized.  This 
last  remark  is  made  in  order  to  show  that  estimates  made  by  even  the 
most  experienced,  based  upon  what  is  thought  to  be  good  evidence, 
is  deceiving.  The  table  above  shows  that  the  fertilizers  used,  both  as 
to  quality  and  quantity,  did  not  increase  the  yield  to  that  extent  as  to 
justify  the  farmer  in  fertilizing  this  crop. 

The  opinion  that  it  will  pay  to  fertilize  corn  has  been  stated  as  a 
fact,  both  orally  and  through  the  press, until  it  has  become  a  prevail- 
ing opinion.  My  own  experience  heretofore  has  excited  doubt  in 
regard  to  this,  and  while  I  do  not  pretend  to  say  that  the  experiments 
of  this  year,  or  even  of  another,  will  amount  to  a  demonstration,  still, 
it  is  clear  that  the  excess  of  corn  made  thus  far  does  not  pay  for 
the  fertilizers.  Another  year  these  experiments  will  be  repeated  and 
others  instituted  with  different  fertilizers  and  selected  seed. 

The  seed  used  was  that  which  has  been  commonly  planted  in  the 
State  for  years.  No  effort  was  made  to  select  seed.  It  is  more  than 
likely  that  the  seed  had  something  to  do  with  the  yield,  since  there 
was  no  evidence  that  the  fertilized  corn  had  a  larger  number  of  stalks 
which  had  more  than  one  ear  to  the  stalk.  The  difference  was  in  the 
size  of  the  ear.  It  was  noticeable  that  in  each  case  the  ear  shot  out 
much  above  the  middle  of  the  stock,  and  but  few  stalks  had  but  two 
ears.  When  the  rains  began,  the  fertilized  corn  was  in  the  silk  and 
much  farther,  advanced  toward  maturity  than  the  unfertilized,  and  that 
part  of  plot  I  which  was  drilled  began  at  once  to  fire. 

The  Fodder  taken  from  these  plots  amounted  to  1,317  pounds, 
and  cost,  rating  hands  at  75  cents  per  day,  within  a  fraction  of  85 
cents  per  100  pounds. 

It  will  be  seen  bv  reference  to  the  table  that  when  the  fodder  was 
pulled  that  the  loss  in  corn  per  acre  was  very  marked.     The  question, 


does  it  pay  to  pull  fodder?  in  view  of  the  above  facts,  is  a  pertinent 
one.  Hay,  mowed  with  a  scythe,  taken  from  eight  acres  amounted 
to  12,500  pounds.  It  is  safe  to  say  that  had  a  one  or  two-horse 
mower  been  used  the  amount  would  have  been  nearly  doubled,  if  not 
quite  so. 

The  Cultivators  used  were  the  Terry  and  Planet  Jr.  Na  2. 
They  are  very  superior  tools.  The  Planet  Jr.  is  lighter  and  easier 
handled, cultivating  the  crop  level.  The  Terry,  while  heavy,  and  not 
so  easy  to  handle  by  the  plowman,  runs  light  and  throws  dirt  lightly 
to  the  corn,  leaving  a  valley  between  the  rows.  It  is  a  better  tool 
than  the  Planet  Jr.  No.  2  in  flat,  wet  land,  or  on  level  land  when  the 
seasons  are  wet,  but  on  hilly  land  or  land  that  is  level  and  dry  the 
Planet  Jr.  is  the  best  implement.  Clark's  Cutaway  Harrow  is  a  most 
useful  tool,  and  excels  in  breaking  plods.  The  usefulness  of  this 
admirable  tool  and  its  general  adaptation  to  farm  work  will  be  noticed 
in  future  bulletins. 

The  Land  selected  for  these  experiments  has  been  cultivated 
twenty  years,  was  level,  and  average  pine  land  for  this  section. 

CUCUMBERS. 

The  29th  of  January  I  planted  cucumbers  on  the  following  plan  : 

A  plot  five  by  sixty  feet,  running  east  and  west,  was  marked  off. 
This  was  excavated  a  foot,  the  top  soil,  to  the  depth  of  about  four 
inches,  being  thrown  on  the  south  and  the  subsoil  on  the  north 
side.  The  sides  were  walled  with  plank  two  feet  above  the  level  of 
the  ground  and  eight  inches  on  the  south.  The  ground  was  then 
spaded,  and  about  four  inches  of  green  stable  manure  spread  evenly 
over  it,  and  covered  with  the  top  soil.  The  seeds  were  planted  three  by 
three  feet,  and,  to  insure  a  stand,  five  were  placed  in  a  hill.  Strips  one 
by  two  inches  were  nailed  across  as  a  rest  for  an  awning,  which,  on  cold 
nights,  was  stretched  over  the  inclosure.  The  awning  was  made  of 
two  widths  of  cheese-cloth,  costing  four  cents  a  yard.  The  plants 
were  uninjured  when  the  thermometer  was  much  below  the  freezing- 
point 

The  vines  began  to  fruit  early  and  prolifically,  and  bore  through 
the  summer.  On  September  3  I  ate  good  fruit  from  them.  A 
mistake,  I  think,  was  made  in  allowing  the  vines  to  run  beyond  the 
inclosure.  Another,  possibly,  was,  that  after  rains  the  plants  were 
not  covered  with  the  awning  as  a  protection  against  the  sun.  The 
estimate  yield  per  acre  was  near  1,200  bushels  of  good  smooth  fruit, 
and  as  much  more  of  culls. 

During  the  dry  weather  these  plants  were  watered  occasionally, 
but  not  copiously. 

For  a  family,  this  would  seem  the  plan  to  raise  this  healthy  and 
refreshing  vegetable.  For  market  it  has  been  tried  with  varying 
ing  success,  but  I  am  not  prepared  to  recommend  it,  unless  the  plants 
could  be  regularly  and  properly  irrigated. 


CONSTITUENTS  OF  MUCK. 

Numerous  inquiries  in  regard  to  muck  have  been  sent  to  the 
Station  The  following  quotations  will  make  plain  the  nature  of  these 
inquiries:  "Send  me  statement  of  the  properties  needed  to  make  it 
produce  corn,  beans,  Irish  potatoes,  onions  and  such  like  crops." 
*  *  I  desire  to  have  the  same  (samples  of  muck)  analyzed  so  as  to  ascer. 
tain  their  value  as  a  fertilizer."  '*  I  would  like  to  know  just  what  the 
muck  contains,  and  to  find  out  its  commercial  value  per  ton."  **By 
sending  me  the  analysis,  and  also  by  giving  me  the  most  practical  plan 
for  disintegrating  it  so  that  it  will  mix  with  the  soil,  you  will  confer  a 
great  favor  on  the  people  of  this  section,  as  if  it  proves  of  value,  it 
will  soon  be  extensively  used  on  our  fields  and  groves."  **I  have  a 
good  young  orchard,  a  good  muck  bed,  but  have  never  used  it  yet, 
not  knowing  its  value."  **  Please  let  us  know  what  it  lacks  of  being 
as  good  as  any  commercial  fertilizer;  or  what  ingredient  or  chemical 
will  improve  it." 

It  is  the  object  of  this  bulletin  to  furnish  data  by  means  of  which 
each  farmer  may  construct  for  himself  answers  to  the  foregoing  and 
similar  questions.  Eighteen  or  twenty  samples  of  muck  from  various 
parts  of  the  State  have  been  analyzed  at  this  Station.  The  result  of 
these  analyses  are  presented  here  in  tabulated  form.  The  fertilizer 
which  muck  resembles  most,  is  barn-yard  manure.  For  purposes  of 
comparison,  analyses  of  the  latter,  made  by  various  observers  in 
different  parts  of  the  world,  are  placed  alongside  of  those  of  our 
muck. 

The  figures  41,  42,  43,  etc.,  at  the  head  of  the  columns  (see 
table  I)  are  the  numbers  by  which  the  specimens  are  designated  at  the 
Station. 

41.  Sent  on  by  J.  H.  Ruff,  Shell  Creek,  and  called  by  him  salt  or 
tide- water  muck.  He  says:  *'Put  under  cabbage,  potatoes,  corn, 
cane,  tomatoes,  etc.,  the  results  are  surprising — equally  good  as  cow- 
pen  or  stable  manure.  The  only  preparation  we  have  given  it  is  to 
let  it  lie  in  a  heap  for  a  few  months,  then  apply.  In  some  cases  it  is 
put  right  on  when  wheeled  out."  This  specimen  was  light-brown  in 
color,  not  greatly  decomposed,  rootlets  and  fibrous  ingredients ^being 
quite  apparent  to  the  eye. 

42.  William  Gibbs,  Orange  City,  Fla. — From  a  saw-grass  pond. 
No  account  of  its  use.  Color  of  muck,  dark  brown;  pretty  well 
rotted,  but  fibrous  ingredients  slightly  visible;  quite  wet. 

43  and  44.  J.  S.  Corrigan,  San  Antonio. — Dark  brown;  pretty 
well  decomposed ;  dripping  with  moisture. 

45.  Hicks  &  Clark,  Ft.  Mason. — **Compost  Humus."  Dark 
brown,  pretty  well  decomposed ;  air-dry. 

46.  Hicks  &  Clark,  Ft.  Mason. — ''Calcine  Humus."  Light  brown; 
well  rotted  ;  air-dry.     Apparently  a  mixture  of  humus  and  marl. 

47.  P.  Tischler,  Jacksonville.  —  (Specimen  No.  i),  dark  brown, 
pretty  well  decomposed,  though  fibrous  matter  quite  visible ;  moist. 
48  (Specimen  No.  2),  light  brown,  decomposition  not  far  advanced, 
grass-stalks,  roots,  etc.,  abundantly  visible;  air-dry. 


49-  C.  Jones,  for  H.  F.  Davis,  Bowling  Green.— Very  dark, 
nearly  black ;  decomposition  well  advanced ;  very  moist. 

50.  G.  B.  Griffin,  Windsor,  Alachua  county. — Light  brown;  de- 
composition not  far  advanced;  air-dry.  Specimen  taken  from  near 
the  surface  of  a  bed  15  feet  deep.  Large  quantities  of  it  used,  but  no 
statement  of  its  effect  on  crops  given. 

51.  Sent  on  by  W.  S.  Hart,  Hawks  Park. — Dry,  hard,  greyish 
cake,  to  be  disintegrated  only  by  use  of  considerable  force  as  with  pestle 
and  mortar ;  scarcely  any  appearance  of  vegetable  origin ;  from  an 
island  in  the  Hillsborough  River. 

52.  W.  N.  Jackson,  Lane  Park. — Brown;  decomposition  pretty 
well  advanced;  air- dry.  Specimen  from  a  **boy  head"  (or  "bay 
head?").  Has  fertilized  with  it  considerably,  and  '*believes  it  a  good 
thing  to  use,  but  not  alone." 

53.  B.  M.  Burdett,  Killarney.— Specimen  from  a  ditch,  light 
brown ;  air  dry.     Decomposition  not  far  advanced. 

54.  W.  E.  Botts,  Eldridge. — Light  brown.  Decomposition  not 
for  advanced,  contains  much  grass  and  undecom  posed  vegetable  matter; 
moist. 

70.  J.  C.  Phillips,  JBrooksville,  Fla. — Grey;  only  slightly  rotted; 
air-dry. 

The  next  column  (not  numbered)  contains  the  average  analyses  of 
three  specimens,  taken,  two  of  them,  from  rather  a  hill  in'open  pine 
woods,  the  other  from  what  in  wet  weather  is  a  pond.  Specimens 
very  dark,  well  decomposed ;  air-dry.  Sent  on  by  W.  B.  Knight,  Lake 
City,  Fla. 
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WHAT  THE  ANALYSES  TEACH. 

In  Studying  the  foregoing  table  (I),  especial  attention  should  be 
directed  to  the  organic  or  vegetable  matter,  the  ammonia,  the  phos- 
phoric acid  and  the  potash.  It  will  be  noted  that  the  organic  ma  ter 
varies  from  about  12  pounds  to  about  74  pounds  in  every  100  pounds 
of  muck,  in  the  barnyard  manure  from  about  14  to  about  30  per 
hundred.  The  ammonia  in  the  muck  ranges  from  about  one-half  to 
3  pounds  per  hundred ;  in  the  barnyard  manure,  from  about  one-half 
pound  to  about  i  pound.  Cotton-seed  meal  contains  about  6  pounds 
of  ammonia  to  the  hundred.  Cotton-seed  meal  is  a  highly  ammoniated 
manure,  though  not  so  much  so  as  some  guanos,  which  contain  as  much 
as  15  or  more  pounds  of  ammonia  per  hundred.  It  wiM  be  noted  that 
the  higher  the  per  cent,  of  organic  matter,  the  higher  is  the  contents 
of  ammonia.  It  is  the  organic  matter,  mainly,  that  gives  value  to 
muck  ;  where  that  is  large  in  comparison  to  the  quantity  of  sand,  the 
muck  will  be  generally  found  valuable.  The  phosphoric  acid  in  the 
muck  ranges  from  a  fraction  of  an  ounce  to  about  three-fourths  of  a 
pound  to  the  hundred ;  ia  the  barn-yard  manure,  from  one-fifth  of  a 
pound  to  near  one-half  pound  per  hundred ;  in  cotton-seed  meal  it  is 
about  2  pounds  per  hundred.  The  potash  ranges  in  the  muck  from 
less  than  an  ounce  to  about  eight-tenths  of  a  pound  per  hundred;  in  the 
manure,  from  about  5  ounces  to  seven-tenths  of  a  pound  per  hundred  ;  in 
the  cotton  seed  meal  it  amounts  to  about  i  J4  pounds  to  the  hundred. 

The  authorities  agree  that  the  plant  food  in  muck  is  much  less 
readily  available  than  that  in  barnyard  manure — especially  is  this  true 
of  the  nitrogen.  In  making  out  an  estimate  of  the  commercial  value 
of  muck  as  compared  with  barnyard  manure  and  cotton-seed  meal, 
ammonia  is  put  at  10  cents  a  pound  in  the  former  and  15  cents  in  the 
latter  two.  The  potash  and  phosphoric  acid  are  estimated  at  4^  and 
6  cents  respectively  in  all.  Applying  these  figures,  it  is  seen  that  the 
muck  is  rated  at  from  $2  to  about  $3  per  ton  ;  the  barnyard  manure 
at  about  the  same,  whereas  the  cotton-seed  meal  is  rated  at  about  $21 
a  ton.  But  it  is  well  known  that  estimates  of  this  kind  must  be  taken 
with  due  allowances.  The  commercial  valuation  does  not  always 
correspond  with  its  crop- producing  value. 

The  total  value  of  only  a  few  samples — those  which  were  com- 
pletely analyzed — is  given.  The  valuation  of  the  ammonia  alone 
I  ranges  from  $1  to  over  $6. 
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TABLE  II.-AVER.\GB8. 


Moisture  at  212^  

Organio  and  volatile  matter 
Sand  and  insolnble  inntter.... 
Soluble  mineral  matter    


Amnr  onla  

(Equivalent  to  nitrogen) 


Oxides  of  iron  and  aluminum 

Lime 

Magnesia  

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda   


**««9«««*   < 


f Ammonia.  .. 
Value  i  Phosphoric  acid 

per  -{  Pof-ash  

ton. 

L    Total 


1  20 
099 


12  50 
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38  48 

29.56 

27.11 

9.24 

093 
0  76 

3  88 
284 
0.24 
0  31 
0  8:3 

0  26 

1  81 

II  86 
23, 


c 

72.11 


0.70 
0.58 


1.74, 
0  09' 
0.32| 

0.79, 


8  34 


5.69 

5.77 
4.77 


0.78, 
1.08I 

1  87| 

1.,'>1I 
0  17i 


6.49 


2.56 
2.12 


12.10 
3.36 


$2  10||17  311  7  65 
88:  2  24  14  52 
71     1  38!    3  00 


12  46 


$3  19  $20  9:3'|25  18 


Column  A  contains 
the  average  of  the 
whole  sixteen  samples 
of  muck  ;  B  the  aver- 
age of  the  five  samples 
which  were  completely 
analyzed  nan  ely,  Nos. 
41,  45,  46  51,  and  70. 
Column  C  contains  the 
average  of  six  analyses 
of  barnyard  manure 
(mixtures  of  horse.oow, 
and  hog  manur«*),  In 
different  (Stages  of  de- 
composition, from  14 
days  io  8  months  old 
(analyses  by  Voelcker). 
I)  average  of  five  ana- 
lyses of  cotton-seed 
meal,  made  at  the 
Oiassachusetts  Experl- 
ni'  nt  Station  E,  the 
analysis  of  a  standard 
commercial  fertilizer. 

These  figures  repre- 
.sent,  as  do  those  in  all 
the  tables,  the  percent, 
of  the  different  ingred- 

it 


ients;  or,  to  expreFS 

more  plainly,  the  number  of  pounds  of  each  Ingredient  contained  in  a  hundred 
pounds  of  muck,  etc.  The  ammonia  is  estimated  as  worth  ten  cents  a  p'^mnd  In  the 
muck,  and  fifteen  cents  in  the  other  fertilizers.  The  phosphoric  acid  and  potash  are 
estimated  in  all  at  six,  and  four  and  one-half  cents  a  pouna  respectively. 


Table  II  i.s  designed  to  give  a  general  idea  of  the  relative  value  of 
the  manures  there  described.  It  will  be  noted  that  muck  contains 
considerably  more  ammonia  than  barn-yard  manure,  considerably  less 
potash,  and  about  the  same  amount  of  phosphoric  acid.  The  phos- 
phoric acid  was  determined  in  only  five  samples  of  our  muck.  It  may 
be  that  if  a  larger  nutnber  of  determinations  were  made  that  the  aver- 
age would  be  brought  lower.  However  that  may  be,  it  has  not  hereto- 
fore been  found  that-  muck  contains  generally  as  much  phosphoric 
acid  as  barnyard  manure.  It  is  generally  understood,  and  our  an- 
alyses bear  out  the  conclusion  except  as  to  phosphoric  acid,  that  muck 
contains  more  ammonia,  but  /ess  potash  and  phosphoric  acid  than 
barnyard  manure. 
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Table  III  presents  the  same  analyses  as  those  in  Table  I,  but  here  the 
water  has  been  eliminated  and  the  percentages  calculated  on  the  basis  of 
water  free  muck.  The  farmer  never  has  to  deal  with  water-free  muck. 
Its  power  of  absorbing  and  retaining  moisture  is,  indeed,  one  of  its 
most  valuable  properties  Still  an  inspection  of  this  table  will  empha- 
size what  a  vast  saving  of  labor  it  would  be  if  muck  could  be  freed 
economically  of  even  half  of  its  moisture,  before  it  is  hauled  from  the 
muck  bed  to  the  compost  heap.  By  properly  throwing  up  the  muck 
onto  rail  scaffolding  (see  Dr.  Neal's  directions  under  the  head  of  com- 
posting), »much  of  the  moisture  can  be  gotten  rid  of.  But  there  is  an 
ingredient  which,  unlike  water,  is  of  no  value  and  cannot  be  gotten 
rid  of — sand.  It  will  be  instructive  to  compare  two  mucks,  one  hav- 
ing a  large  per  cent,  of  sand  and  one  having  a  large  per  cent,  of  mois- 
ture. Let  the  comparison  be  made  between  them  in  the  wet  and  the 
dry  state.     Take  for  this  comparison  samples  42  and  51: 

WET.  DRY. 


/  .^— /^  — — — >  r  ^  s 


42  51  42  51 

Water 84.72  14.83  none  none 

Organic  Matter 12.42  16.27  81.S0  19.10 

Sand  2.28  56.68  14.99  66.65 

Ammonia.  0.(:5  0.88  3.61  1.03 
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The  valuable  ingredients  in  51  in  the  wet  state  (organic  matter 
16.27,  ammonia  0.88)  are  much  greater  than  in  42  (organic  matter 
12.42,  ammonia  0.55).  In  the  dry  state,  this  relation  is  changed,  42 
containing  more  than  three  times  as  much  ammonia  and  four  times  as 
much  organic  matter  as  51.  While  in  the  wet  state  51  contains  more 
organic  matter  than  42,  the  relative  dimonvit  of  organic  matter  to  the 
amount  of  sand  in  each  is  quite  different;  42  has  about  six  times  more 
organic  matter  than  it  has  of  sand,  whereas  in  51  the  contents  of  sand  is 
more  than  three  times  greater  than  that  of  organic  matter.  In  judging 
of  the  value  of  muck,  not  merely  the  amount  of  organic  matter,  but  the 
amount  as  compared  with  the  amount  of  sand  must  be  taken  into  ac- 
count. The  color  of  muck  is  not  a  criterion  of  its  value,  except,  per- 
haps, in  so  far  as  it  may  indicate  a  more  or  less  advanced  stage  of  de- 
composition; the  darker  mucks  are  generally  farther  advanced  in  de- 
composition than  the  lighter  colored. 

These  analyses  bring  out  very  clearly  that  muck  is  exceedingly 
variable  in  quality.  This  is  equally  true  of  barnyard  manure,  which 
varies,  as  is  well  known,  with  the  kind  of  animal  producing  it,  the  age 
of  the  animal,  the  kind  of  food  he  eats,  and  the  care  with  which  the 
dung  is  preserved. 

Does  it  pay  to  apply  muck  as  a  fertilizer?  That  is  a  question  to 
be  answered  by  the  circumstances  of  the  case;  the  points  to  be  consid- 
ered in  each  case  are,  first  of  all,  the  quality  of  the  muck,  the  distance 
it  must  be  hauled,  and  the  labor  necessary  to  put  it  into  condition.  In 
the  case  of  barnyard  manures,  some  .luthorities  say  that  seven  to  ten 
tons  per  acre  is  a  light,  twelve  to  eighteen  tons  an  ample,  twenty  or 
more  tons  a  heavy,  and  thirty  tons  a  very  heavy  application.  If  properly 
weathered  and  mellowed  and  applied  in  similarly  large  quantities,  I 
cannot  see  why  any  of  the  mucks  analyzed  here,  except  possibly  51 
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and  70,  which  contain  a  large  per  cent,  of  sand,  might  not  produce 
effects  similar  to  barnyard  manure.  The  question,  however,  is  one  to 
be  answered  for  each  muck  bed,  and  by  each  planter  for  himself.  And 
the  only  way  to  answer  it  is  by  actual  experiment  in  the  field.  Let 
tenth-acre  plots,  similar  in  soil,  previous  fertilization  and  cultivation, 
be  measured  off.  Apply  measured  quantities  of  muck  to  some  of  them, 
barnyard  manure  to  others,  no  manure  whatever  to  others.  Plant  all 
to  the  same  crop;  for  purposes  of  comparison  there  is,  perhaps,  noth- 
ing better  or  more  convenient  than  maize  or  Indian  corn.  Subject 
all  the  plots  to  similar  cultivation.  Don't  judge  the  yield  by  appear- 
ances merely,  but  measure  or  weigh  the  crop  of  each  plot.  Keep 
a  written  record  of  all  the  operations  and  results  of  the  experiment. 
This  will  take  time  and  trouble,  but  I  know  of  no  other  way  of  arriv- 
ing at  a  reliable  knowledge  of  the  question  involved.  The  crop  pro- 
duced will,  perhaps,  more  than  pay  for  the  labor  expended*  and  the 
knowledge  gained  will  serve  as  a  guide  for  the  more  extensive  opera- 
tions of  the  farm. 

Dr.  J.  C.  Neal,  who  has  had  a  large  experience  with  Florida 
muck,  has  kindly  prepared  an  article  on .  the  composting  of  muck, 
which  see  in  this  bulletin. 

The  following  Table  IV  of  analyses  of  different  kinds  of  barnyard 
manure  were  made  by  various  analysts  and  are  copied  from  Storer. 
They  will  be  of  help  to  thoughtful  planters. 

J.  M.  PICKELL. 
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cow   MANURE. 


"I.  Fresh  cow  manure  froixi  animals  fed  on  as  much  hay  as 
they  would  eat,  with  daily  additions  of  four  quarts  of  wheat  bran 
and  four  quarts  of  mangolds.  A  cubic  foot  of  this  manure  weighed 
63  lbs,     (S.  W.  Johnson.) 

**  II.  and  III.  Taken  in  February  from  the  centre  of  dung-heaps 
at  two  different  cow  stables  in  Germany.     (Schmid.) 

*'IV.  Four-weeks-old  manure  from  a  cow  stable  where  the 
fodder  consisted  of  a  mixture  of  100  lbs.  of  green  cut  clover  and  5 
lbs.  of  rye  straw.     (R.  Hoffman.) 

**V.     Cow  manure.     (Bretschneider.) 

"VI.  Average  composition  of  fresh  cow  manure  with  litter. 
(Wolff.) " 

HORSE   MANURE. 

**  IX.  Fresh  horse  manure  from  stables  m  New  York  city.  The 
material  contained  no  long  straw,  and  weighed  35  lbs.  to  the  cubic 
foot,  I.  ^.,  4,535  l^s.  to  the  cord.    (S.W.  Johnson,  Conn.  Agric.  Rep., 

1873.  P-  348.) 

**X.  Sample  from  a  cargo  of  horse  manure  from  New  York 
city.     (S.  W.  Johnson,  Rep.  Conn.  Agric.  Ex.  Station,  1880,  p.  43.) 

'*  XI.  Fresh  horse  dung  collected  from  an  animal  fed  daily  on 
14  lbs.  of  timothy  hay  and  four  quarts  of  oats,  mixed  with  cracked 
corn.  The  dung  was  collected  in  dry  winter  weather,  a  few  hours 
after  it  had  been  dropped.  A  sample  of  fresh  dung  was  found  to  con- 
tain 73.86  per  cent,  of  water.  (R.  F.  Kedzie,  in  laboratory  of  the 
the  Bussey  Institution.) 

**XII.     Horse  manure.     ^Bretschneider.) 

"XIII.  Average  composition  of  fresh  horse  manure  with  litter. 
(Wolf! ) " 

SHEEP  AND  SWINE  MANURE. 

i*  XV.     Sheep  manure.     (Bretschneider.) 

"  XVI.  Average  composition  of  fresh  sheep  manure  with  litter. 
(Wolff.) 

"  XVII.  Average  composition  of  fresh  hog  manure  with  litter. 
(Wolff)". 


GENERAL  CHARACTERISTIC  OF  MUCK. 

The  great  differences  in  the  composition  of  some  of  the  above 
samples  of  muck,  result  from  their  mode  of  formation,  being 
either  formed  by  the  gradual  decay  of  the  fallen  leaves  and  branches 
of  deciduous  trees,  or  by  the  accumulation  of  grasses  and  undergrowth 
in  marshy  places.  In  the  latter  case  the  muck  will  have  more  vege- 
table matter  and  less  sand,  and  will  consequently  be  richer,  as  its 
value  depends  largely  upon  the  amount  of  vegetable  matter  contained. 

Peat  or  muck  should  never  be  applied  to  the  soil  immediately 
after  being  dug,  for  in  many  cases  harmful  results  will  follow.  * '  Most 
peats  possess  a  certain  antiseptic  or  germicide  quality  (acidity)  when 
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freshly  dug,  whichwould  be  likely  to  hinder  nitrification  as  well  as  the 
other  forms  offer  mentation  and  decay."  Most  of  our  peats  which  are 
formed  in  marshy  places,  often  contain  iron  sulphide  ( Fe  S  2 )  which,  on 
being  exposed  to  the  air,  is  rapidly  oxidized  to  copperas  or  soluble 
sulphate  of  iron  (Fe  So  4).  This  salt  of  iron  is  very  poisonous  to  plants, 
and  for  this  reason  muck  should  always  be  well  weathered  or  seasoned 
before  being  applied  to  the  soil.  In  many  cases  the  above  harmful 
results  would  not  follow  by  applying  the  freshly  dug  peat,  yet  it  would 
do  the  land  little  or  no  good  for  some  time  to  come,  and  it  is  a  well- 
known  fact  that  seasoned  muck  is  far  superior  to  the  freshly  dug. 

Muck  is  of  value  to  the  soil  both  on  account  of  its  power  of 
absorbing  and  retaining  moisture  and  in  improving  the  general  tilth  of 
the  soil,  which  makes  it  especially  adapted  to  our  light  sandy  soils, 
and  on  account  of  the  elements  of  plant  food  which  it  contains. 

V\  ith  the  exception  of  the  small  amount  of  mineral  matter,  the 
nitrogen  is  the  only  element  of  plant  food  in  muck.  This  exists, 
however,  in  such  an  inert  form  and  in  such  small  quantities 
(about  17  pounds  in  a  ton)  that  if  muck  be  applied  directly 
to  the  soil,  the  decomposition  would  be  so  slow  that  its  value 
would  be  hardly  felt.  In  order  for  the  nitrogen  to  be  rendered 
immediately  available,  the  muck  must  be  first  composted.  Too 
much  stress  cannot  be  laid  upon  the  composting  of  muck.  Professor 
Storer  says  that  **if  some  kinds  of  peat  be  mixed  with  fresh  stable 
manure  in  the  proportion  of  two  or  three  loads  of  muck  to  one  of 
ftable  manure,  and  the  mixture  is  allowed  to  ferment,  there  will  be 
sormed  a  compound  as  efficient,  load  for  load,  for  many  fertilizing  pur- 
poses as  pure  stable  manure."  J.  J.  EARLE. 

MUCK  COMPOSTING. 

It  takes  but  little  study  of  the  foregoing  analyses,  to  note  some 
gratifying  and  surprising  facts.  They  show  the  average  peats  of 
Florida  to  be  superior  to  those  found  in  northern  States,  and  that  with 
but  little  expense  or  trouble  they  can  be  composted  to  be  but  slightly 
inferior  to  a  good  grade  of  stable  manure. 

The  reasons  for  these  immense  areas  of  merely  pure  vegetable 
matter  in  all  parts  of  Florida  are  obvious.  The  heavy  rains  sweep 
the  constantly  decaying  vegetation  into  shallow  depressions,  edges  of 
ponds  and  sinks,  almost  free  from  sand  or  clay,  there  to  form  bay- 
heads  and  muck  beds  only  needing  careful  development  to  become 
of  immense  value  to  our  farming  interests.  There  are  a  few  drawbacks 
and  deficiencies,  easily  and  cheaply  remedied.  Mucks  like  No.  41, 
with  649  pounds  sand  and  water,  and  but  261  pounds  available  solu- 
ble substances  in  a  ton,  or  No.  43,  with  1,731  pounds  sand  and  water  to 
the  ton,  are  hardly  worth  the  digging.  Water  is  detrimental  if  the  muck 
is  to  be  hauled  any  great  distance,  and  most  of  the  analyses  emphasize 
the  utility  of  drying  as  far  as  possible  the  peat  before  composting. 

Deducting  the  sand,  water,  ammonia  and  soluble  minerals  from,  say 
No.  41,  leaves  1,090  pounds  in  a  ton,  of  organic  material,  dark  colored 
and  of  little  value  as  a  manure — applied  to  land  it  is  a  help,  however, 
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lightening  the  soil,  thus  enabling  tender  rootlets  to  penetrate  every 
direction,  and  its  deep  color  aids  in  retaining  heat,  but  by  far  its  best 
value  is  the  great  power  it  has  of  absorbing  moisture  and  ammonia 
when  composted  with  rapidly  decaying  organic  materials  like  cotton 
seed,  manure,  ground  fish,  etc.  A  pile  of  air-dry  muck  should  be  kept 
for  use  in  absorbing  the  slops,  urine,  liquid  faecal  matter  and  refuse  of 
the  house  and  barn.  In  this  way  there  is  a  saving  of  dangerous  mate- 
rial to  health  of  man  and  beast,  and  its  conversion  into  a  highly  valua- 
ble fertilizer,  utilizing  a  very  common  and  tremendous  waste. 

COMPOST-MAKING. 

In  Florida,  the  months  of  February,  May  and  October  are  usually 
very  drouthy,  and  this  fact  can  be  utilized  in  digging  the  peat,  which 
should  be  piled  on  rail  or  board  platforms  to  become  air-dry.  Speci- 
•  mens  like  Nos.  42,  44,  47,  49,  52,  and  53,  contain  from  1,200  to  1,700 
pounds  water  in  the  ton,  which,  if  air- dry,  would  average  only  from  300 
to  600  pounds  water  in  the  ton  The  saving  in  hauling  is  very  ob- 
vious. 

It  is  best  to  make  a  pen  of  rails  or  boards,  conveniently,  with  strong 
posts  at  the  corners,  and  from  eight  to  ten  feet  square.  Beginning 
with  at  least  six  inches  of  finely  pulverized  and  dry  muck  (and  the 
pulverizing  is  a  point  upon  which  too  much  stress  cannot  be  laid),  then 
three  inches  of  the  cotton  seed,  or  manure ;  thoroughly  wetting  it,  if 
possible  with  a  solution  of  kainit,  or  ashes,  then  six  inches  more  muck, 
and  so  on  till  the  heap  is  complete,  then  cover  with  dry  muck — let  this 
stand  a  month,  note  if  it  dries  out,  and  supply  water  freely  to  promote 
decomposition  and  prevent  waste  of  ammonia. 

Cotton-seed  meal,  one  inch  in  depth,  can  be  used  instead  of  the 
whole  seed,  and  if  chemicals  are  available,  as  kainit,  ashes,  krugit> 
muriate  and  sulphate  potash,  acid  phosphate  and  floats,  sprinkle  them 
over  the  layers  of  muck,  and  use  water  freely  to  assist  solution. 

At  the  end  of  a  month,  I  have  found  it  advisable  to  turn  over  the 
heap,  remoisten  and  repile.  This  should  be  done  monthly,  until  there 
is  evidently  complete  decomposition,  and  if  chemicals  are  used,  that 
none  are  perceptible  in  the  mass. 

When  one  has  the  time  to  allow  it,  a  preparatory  compost  with 
freshly  slacked  lime  is  an  excellent  thing.  An  acid  muck,  or  one 
containing  an  excess  of  iron,  as  Nos.  41  and  51,  is  greatly  benefitted. 
Six  inches  muck,  then  one  inch  lime,  then  muck,  and  so  on,  allowed 
10  remain  a  few  months  lor  the  compost  to  decompose,  the  acids  to  be 
neutralized,  and  the  iron  to  be  rendered  insoluble,  this  composted 
with  other  materials  is  especially  valuable. 

I  have  a  high  opinion  of  the  value  of  unleached  ashes,  and  in 
combination  with  muck  I  have  had  fine  results,  both  with  trees  and 
vegetables. 

Containing,  as  good  ashes  do,  all  the  constituents  of  plant  food, 
they  seem  to  render  mucks  more  speedily  available  than  most  chemi- 
cals, and  in  use,  cause  an  extremely  solid  growth  of  plants  and  trees. 

Muck  will  require  the  addition  of  1 1  lbs.  potash  to  each  ton,  to 
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render  it  equivalent  to  well-rotted  manure,  granting  that  the  phosphoric 
acid  and  ammonia  were  as  available  as  in  the  manure.  This  is,  how- 
ever, not  the  fact,  and  in  practice  it  is  preferable  to  use  an  excess  of 
chemicals  far  above  the  analyses. 

1  give  a  few  formulas  that  I  hope  will  meet  almost  every  case, 
and  answer  the  many  queries  that  are  constantly  sent  the  Experiment 
Station  : 

(i)    I  ton  stable  manure, 

2  tons  muck, 
200  lbs.  kainit, 

100  lbs.  acid  phosphate.     This  will  analyze  16  lbs.  potash,  9  lbs. 
phosphoric  acid,  and  1 7  lbs.  ammonia  to  the  ton.       Almost 
exactly  as  stable  manure. 
{2)    7,500  lbs.  muck, 

400  lbs.  kainit, 

100  lbs.  acid  phosphate.  Analyzes  17  lbs.  potash,  13  lbs.  phos- 
phoric acid,  17  lbs.  ammonia  in  a  ton.  Very  good  for  slow 
growth  crops  or  bearing  fruit  trees. 

(3)  2  tons  long  staple  cotton  seed. 

3  tons  muck, 

50  lbs.  muriate  or  sulphate  potash.  19  lbs.  potash,  18  lbs.  phos- 
phoric acid,  35  lbs.  ammonia  in  a  ton.  Valuable  for  peach 
or  orange  trees. 

(4)  2  tons  cotton-seed  meal, 

4  tons  muck, 
i^  ton  kainit, 

yi,  ton  acid  phosphate.  This  has  23  lbs.  potash,  29  lbs.  phos- 
phoric acid,  43  lbs.  ammonia  per  ton.  Very  stimulatmg 
for  early  gardens. 

(5)  5»8oo  lbs.  muck, 
200  lbs.  kainit, 

2,000  lbs.  cotton-seed  meal.  In  a  ton' of  this  compost  are  24  lbs. 
potash,  13  lbs.  phosphoric  acid,  and  44  lbs.  ammonia.  Equiv- 
alent to  double  the  amount  of  stable  manure. 

(6)  I  ton  ashes, 
4  ton  muck, 

1  ton  cotton-seed  meal.     Gives  30  lbs.  potash,  1 5  lbs.  phosphoric 

acid,  and  31  lbs.  ammonia  per  ton.      Fine  for  peach  and 
orange  trees. 

(7)  1,000  lbs.  cotton  seed, 
2,000  lbs  muck, 
1,000  lbs.  manure, 
500  lbs.  kainit, 

500  lbs.  acid  phosphate.  This  is  about  the  same  as  the  Furman 
or  Georgia  Formula,  giving  31  lbs.  potash,  29  lbs.  phosphoric 
acid,  and  16  lbs.  ammonia  to  the  ton.  Very  good  for  cotton, 
corn,  and  other  long-growing  crops. 

(8)  I  ton  ashes. 

2  ton  muck.     Gives  48  lbs.  potash,  15  lbs.  phosphoric  acid,  and 

12  lbs.  ammonia  to  the  ton,  and  is  a  good  fertilizer. 
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(9)  I  ton  each  cotton- seed  meal,  kainit,  muck,  and  acid  phosphate, 

well  composted,  would  give  a  quickly  acting  fertilizer  for  use 
in  the  hill,  or  late  in  the  season ;  having  72  lbs.  potash,  61 
lbs.  phosphoric  acid,  and  34  lbs.  ammonia  to  the  ton. 

(10)  I  ton  cotton  seed, 
I  ton  kainit, 

I  ton  acid  phosphate, 

4  tons  stable  manure, 

4  tons  muck.  Makes  an  exceedingly  rich  compost,  with  91  lbs. 
potash,  70  lbs.  phosphoric  acid,  and  47  lbs.  ammonia  to  the 
ton.  This  is  very  stimulating  and  lasting,  invaluable  for 
tobacco  or  early  vegetables. 

(11)  I  ton  stable  manure, 

3  tons  muck.  This,  used  in  large  quantities,  often  gives  fine 
effects,  but  the  muck  should  be  well  dried  before  compostmg, 
and  often  turned  over.  It  will  analyze  7  lbs.  potash,  6  lbs. 
phosphoric  acid,  and  14  lbs.  ammonia  to  the  ton,  and  should 
be  applied  in  from  6  to  8  tons  to  the  acre. 
In  all  these  cases,  the  fineness  of  the  compost  increases  its  value 
greatly. 

A  ton  to  the  acre,  and  in  the  hill,  will  give  about  a  pound  to  each 
plant,  though  less  can  be  used  of  formula  4  and  10,  and  more  for 
formulas  5  and  8. 

Mucks  vary  greatly  in  weight,  as  No.  50,  14  lbs.  to  the  cubic 
foot,  and  No.  49,  66  lbs.  to  the  cubic  foot,  but  an  ordinary  compost 
will  average  65  lbs.  to  the  cubic  foot,  which  will  be  a  guide  to  the 
weights  of  compost  heaps.  J.  C.  NEAL. 
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INTRODUCTION. 


I  give  in  this  Bulletin  Experiments  No.  1  and  2,  with  black-seed 
or  loDg  staple  cotton.  While  they  are  not  as  satisfactory  as  they 
ought  to  have  been  in  consequence  of  late  planting,  unskilled  labor, 
protracted  drought  in  spring,  and  excessive  rains  in  summer;  still  they 
are  of  sufficient  importance  to  warrant  me  in  giving  them  to  the  public. 
Experiments  in  rice,  sugar  cane,  grasses  and  cereals,  were  not  satisfac- 
tory, but  I  shall  give  further  attention  to  them  and  report  in  future 
Bulletins. 

Large  experiments  are  being  made  with  deciduous  and  other 
fruits,  but  as  yet  no  developments  worthy  of  public  mention  have 
oocarred.  JAS.  P.  DePASS,  Director. 


COTTON  EXPERIMENT  WITH  LONG  OR  BLACK-SEED 

COTTON. 


FIB8T    EXPERIMENT. 

The  land  selected  was  high,  rolling  and  sandy,  having  been  cleared 
quite  a  number  of  years.  Two  acres  were  planted,  one  with 
very  fine  and  prolific  seed  obtained  from  H.  F.  Button  &  Co.,  of 
Gainesville,  Fla.  The  othnr  was  the  Alford  cott>n  which  had  the 
reputation  of  being  prolific  and  of  a  good  quality.  On  each  acre  was 
placed  250  pounds  of  black  cotton-«eed  meal,  and  250  pounds  of  Pot 
Amm«»niac,  manufactured  by  The  Madison  Cotton  Ginning  Co.  The 
cc«t  per  acre  was  $5.82}  The  land  was  prepared  by  bedding.  The 
fertilizer  was  placed  in  the  row  when  the  land  was  laid  off,  then 
covered  and  then  opened  by  a  four-inch  bull-tongue,  then  the  seed 
planted  and  covered  with  a  board.  The  patch  was  planted  on  the  9  th 
of  April,  in  the  beginning  of  a  drought  which  lasted  over  two  months. 
The  stand  was,  in  consequence,  a  very  poor  one.  Several  replantings 
with  the  same  quality  of  seed  failed  to  secure  a  good  stand ;  and 
failing  in  seed,  resort  was  had  to  any  that  could  be  had,  which  was 
the  sweepings  of  a  gin-house.  With  the  last  replant  only  one-eighth  «>f 
an  acre  had  a  good  stand,  the  balance  being  about  one-half.  When 
the  drought  was  broken  by  a  rain,  about  the  first  of  June,  the  cotton 
patch  presented  a  very  unpromising  appearance.  The  plants  ranged 
in  size  all  the  way  from  two  inches  to  eight  in  height,  but  grew  off 
rapidly,  fruiting  heavily  from  the  ground  up. 

On  the  eighth  of  an  acre,  where  the  stand  was  good,  there  were 
picked  130  pounds  of  seed  cotton  which,  on  the  gins  of  Capt.  A.  B. 
Hart,  yielded  forty  pounds  of  lint.  On  the  two  acre«  were  gathered 
787  pounds,  an  average  of  393 i  pounds  per  acre.  That  part  which 
was  not  fertilized  had  a  poor  stand  on  it  and  the  cotton  from  it  is 
estimated  as  if  the  whole  acre  had  been  fertilized.  A  new  Superin- 
tendent coming  on  the  farm  between  the  planting  and  gathering  of  the 
crop,  was  not  aware  of  the  unfertilized  plot  until  after  the  first  pick- 
ing. But  one-third  of  each  acre  was  not  fertilized.  The  estimate  of 
the  unfertilized  rows  was  thought  to  be  about  175  pounds  to  the  acre. 
But,  making  it  200  pounds,  it  will  be  seen  that  the  expenditure  of 
$5.82i  an  acre,  even  when  the  year  was  as  unfavorable  as  this  one,  was 
not  an  unprofitable  investment  of  fertilizer. 

If  the  eighth  of  an  acre  which  yielded  130  pounds  of  seed  cotton, 
and  which  had  a  fairly  good  stand,  which  ordinarily  can  be  had  any 
year,  with  careful  fertilizing,  planting  and  working,  had  obtained  on 
the  entire  plot,  the  yield  per  acre  would  have  been  1,040  pounds  seed 
cotton,  or  320  pounds  of  lint. 

There  is  no  doubt  but  that  the  yield  of  Hut  is  largely  dependent 
upon  the  character  of  the  fertilizer  used.  A  good  stand  of  cotton  is 
also  dependent  largely  upon  the  first  working.  If  the  running  round 
cotton  and  chopping  out  with  hoe  was.  substituted  by  simply  cutting 


out  with  a  hoe  and  thinning  by  hand,  at  once  supporting  the  plants 
left  by  drawing  a  little  dirt  to  them,  the  result  would  no  doubt  be 
better.  A  great  deal  of  cotton,  when  youDg  and  tender,  and  cotton  is 
one  of  the  tenderest  of  plants,  is  killed  by  careless  hoeing.  The  desire 
to  get  through  quickly  and  save  expense  and  time  proves  generally 
a  greater  cost  than  by  being  patient  and  careful.  But  the  cotton 
experiment  was  not  a  fair  one  this  year  for  the  following  reasons: 

1.  The  land  was  prepared,  fertilized  and  planted  at  the  same 
time.  The  fertilizer  should  be  put  in  at  least  two  weeks  before  the 
seed,  to  insure  a  stand  from  the  first  planting. 

2.  The  seed  were  planted  nearly  a  month  later  than  they  ought  to 
have  been  to  insure  the  best  results. 

3.  The  seed  were  planted  after  the  ground  was  too  dry  to  sprout 
them  and  did  not  have  rain  on  them  for  nearly  two  months. 

SECOND   EXPERIMENT. 

The  next  experiment  was  on  three-quarters  of  an  acre  of  old 
land,  fertilized  at  the  rate  of  500  pounds  of  cotton  seed  meal  to  the 
acre,  costing  $3.80^.  The  seed  was  what  I  could  collect  by  sweeping 
a  gin-house.  The  land  was  thin,  sandy  and  hilly.  The  patch  was 
planted  June  the  4th,  being  prepared  as  in  experiment  No.  1.  The 
seed  sprouted  quickly  and  grew  off  rapidly,  but  the  stand  was  injured 
with  the  hoe  and  the  plow  in  the  first  working,  as  in  experiment  No.  1, 
giving  about  two-thirds  of  what  is  usually  called  a  good  stand.  The 
yield  was  339  pounds  of  seed  cotton,  or  423}  pounds  per  acre. 

REMARKS. 

The  question  of  cotton  raising  is  becoming  a  serious  one  in  the 
long  cotton  belt.  The  average  per  acre  is  being  annually  reduced  by 
various  causes.  One  fruitfnl  cause  is  from  the  rust,  another  from 
improper  cultivation,  and  another  from  the  worm.  The  last  enemy 
science  has  taught  how  to  combat  successfully.  The  other  two  remain 
to  be  solved  by  proper  fertilization  and  cultivation. 

Old  and  successful  planters  realize  that  neither  fresh  nor  old  land 
yield  fruit  as  freely  as  formally.  They  are  confronted  with  the  rust, 
the  shedding  of  bolls  and  the  early  dying  of  the  plant,  even 
when  the  exact  methods  of  cultivation  are  practiced  as  when 
their  lands  yielded  more  abundantly.  The  question  is  worthy 
of  consideration  as  to  whether  both  the  soil  and  climate  have  and  are 
undergoing  changes  which  materially  affect  the  growing  and  fruiting 
of  this  staple  product.  If  this  be  true  so  far  as  the  soil  is  concerned, 
the  remedy  through  careful  experimentation  may  be  found.  If  the 
injury  sustained  arises  in  part  from  cultivation  not  adapted  to  climatic 
c  editions  this  may  be  remedied.  It  will  be  seen  by  the  above  experi- 
luents  that  while  this  year  the  problem  is  not  solved,  still,  with  all  the 
disadvantages  of  weather  and  unskilled  labor,  the  indications  point  to 
the  fact  that  fertilization  and  proper  work  are  the  chief  remedies  to  what 
may  be,  and  what  is  largely  believed  to  be  by  intelligent  farmers,  that 
there  has  been  a  change  both  in  soil  and  atmospheric  conditions  within 
twenty-five  years  affecting  the  profitable  cultivation  of  this  crop.    It 


will  be  in  part  the  work  of  the  future  of  the   Experiment  Station  to 
plant  with  these  facts  in  view. 

The  profitable  planting  of  cotton  in  June,  on  old  land  when  fer- 
tilizers were  used,  has  been  long  known  and  frequently  resorted  to  in 
the  past  when  early  planting  failed.  The  practice  has  fallen 
into  desuetude  on  account  of  the  ravages  of  the  worm,  which 
generally  makes  its  appearance  from  July  to  September  in  de- 
tructive  quantities,  if  it  appears  at  all.  Now  that  it  is  known 
tbat  cheap  insecticides  will  readily  destroy  this  pest,  late  planting 
afaould  not  be  neglected,  at  least  to  the  extent  of  small  areas.  The 
early  oat  and  vegetable  patch  could  be  thus  utilized,  while  at  any  rate 
late  replanting,  when  the  stand  is  bad,  is  worth  the  time  and  the 
labor. 


WEEDS  OF  FLORIDA, 

Of  the  1,900  species  of  plants  that  are  Miown  to  reside  within  the 
limits  of  Florida,  either  indigenous  or  living  without  especial  care, 
leas  than  300  are  ever  classed  as  "  weeds,"  and  not  quite  50  rated  as 
troublesome  by  our  planters. 

Many  of  these  will  gradually  extend  over  abandoned  fields  when 
very  slight  cultivation  would  have  kept  them  in  subjection  ;  but  others 
seem  to  thrive  despite  the  most  strenuous  efforts  for  their  destruction. 
The  usual  classifications,  standards  and  methods  of  comparison  pro- 
posed by  Nonhern  botanists  are  not  well  suited  to  our  Floridian  weeds. 
Very  few  garden  seeds  are  grown  in  Florida,  and  no  seeds  of  field 
crone,  aa  the  clovers,  grasses,  etc.,  hence  the  standards  based  on  weed 
seeds  as  adulterants  are  of  little  value. 

It  is  not  easy  to  make  comparisons  with  the  weeds  that  are  com- 
mon in  the  North,  as  most  of  tliem  are  only  occasional  visitors  that, 
from  some  deficiency  in  the  soil  or  the  peculiar  climate,  seem  unwilling 
to  become  permanent  residents,  or  they  flourish  for  awhile,  then 
rapidly  become  sterile  and  disappear. 

The  Datura  (Jimsou)  is  dwarfed  the  first  year,  and  rarely  sees  the 
third  ;  the  Chenopodium  album  (Lamb's  quarter)  dies  out  the  second 
year ;  Dandelions  are  but  mere  shadows  of  the  golden  beauties 
that  dot  the  meadows  of  the  North,  while,  as  far  as  I  know,  the  Mal- 
lows, Burdocks  and  Hound's  tongues  have  not  acquired  a  permanent 
foothold  anywhere  in  the  State. 

It  has  been  a  difficult  matter  to  obtain  data  from  the  widely 
separated  sections  of  Florida,  ss  from  pressure  of  business,  lack  of 
interest  or  scant  botanical  knowledge,  but  few  replies  were  re- 
ceived from  correspondents.  The  list,  therefore,  is  but  a  temporary 
one,  with,  no  doubt,  many  deficiencies  to  be  supplied  in  the  future. 

The  asterisk  *  indicates  plants  common  to  all  sections  of  the  State ; 
the  aemi-tropical  portion,  below  28^,  has  a  special  list. 

I  have  arranged  the  names  as  nearly  as  possible  in  the  relative 
order  in  which  they  are  found  in  the  central  and  eastern  sections  of 
Florida.  The  grasses  are  excepted,  as  they  will  be  made  an  especial 
stody  in  the  future. 
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As  a  rule  I  shall  refer  to  these  plants  by  their  Latin  names,  but 
the  English  equivalents  are  given  in  the  list  below,  as  far  as  known. 

OCCASIONAL  AVEEDS. 

1.  Portulaca  oleraeea,  L.     Pursley.* 

2.  Sisymbrium  canescens,  Nutt.     Peppergrass. 

3.  Capsel la  bursa- pastoris,  Moench.     Shepherd's  purse. 

4.  Glottidium  Floridanum,  D  C.     Bladderbean.* 

5.  Pterocaulon  pycnostachyum,  £11.     Black  root.'^ 

6.  Vernon ia  anj^usti folia,  Mx.     Iron  weed.* 

7.  Opuntia  vulgaris,  L.     Prickly  pear. 

8.  Helianthus  strumosus,  L.     Wild  Sunflower. 

9.  Datura  stramonium,  L.     Jimson  weed.* 

10.  Physalis  angulata,  L.     Ground  cherry.* 

11.  Erechthites  hieraci  folia,  Raf.     Fire  weed.* 

12.  P^rrhopappuB  Garolinianus,  D  C.     Florida  Dandelion. 

13.  Sonchus  asper,  Vill.     Milk  thistle. 

14.  Girsium  horridulum,  Mz.     Bird's  nest  thistle.* 

15.  Heliophytum  Indicum,  D  C.     I'^alse  Heliotrope. 

16.  Quamoclit  vulgaris.  Gboia.     Gypress  vine.* 

17.  S )lanum  nigrum,  L     Nightshade* 

18.  Amarantus  albus,  L.     Prg  weed  ?* 

19.  "  chlorostaehys,  Willd.* 

20.  "  hvbridus,  L.* 

21.  Chenopodium  album,  L.     Lamb's  quarter. 

22.  Heteropogon  acuminatus,  Trin.     Broom  grass. 

23.  Taraxacum  dens-leonis,  D  sf     Dandelion. 

24.  Lactuca  elongata,  Muhl.     Wild  lettuce. 

25.  Asimina  parvifl'»ra,  Dunal.     Papaw.* 

26.  "        grandi  flora,      "  "     * 

27.  "        pygmsea,  "  •* 

28.  Grotalaria  ovalis,  Pursh.     Rattlebox.* 

29.  Frigeron  Canad«^nsis,  L.     Fleabane. 

30.  Helianthus  Fioridanus,  Gray.     Sunflower. 

31.  Siillingia  sylvatica,  L.     Queen's  delight.* 

32.  Paspalum  digitaria,  Poir.     Crab  grass. 

AGGRESSIVE  WEEDS. 

1.  Gyperus  rotund ue,  L.     Nut  grass.* 

2.  Acanthospermum  xanthioidep,  D  G.     Paraguay  bur. 

3.  Urena  lobata,  L.     Spanish  bur. 

4.  Daucus  pusillup,  Mx.     Wild  Garrot. 

5.  Amarantus  spinosus,  L.     Gareless  weed.* 

6.  Sida  stipulata,  Gav.     Tea  weed.* 

7.  Maruta  Gotula,  D.  G.     Dogfennel. 

8.  Abutilon  Avicennse,  Gaertu.     Butterprints. 

9.  Argemone  Mexicans,  L.     Mexican  Poppy. 

10.  Idop^ppus  divaricatus,  T.  &  G. 

11.  ApJopappus  rubiginosus,  T.  &  G. 

12.  Sonchus  oleraceus,  L.    Milkweed.* 


13.  Bidens  bipinoata,  L.    Spanish  needlee.* 

14.  Xanthiam  strumarium,  L.     Cocklebur.* 

15.  Verbesina  enoeliodes,  Benth.    Dogweed. 

16.  tpomea  tamDifolia,  L.     Bindweed. 

17.  LeoQotis  nepetJBfolia,  R.  Br.    Prickly  mint. 

18.  Polygonum  Persicaria,  L.    Knotweed.* 

19.  "  aviculare,L. 

20.  Urtica  urens,  L.    Nettle. 

21.  Leepedeza  striata,  H.  and  A.    Japan  clover. 

22.  Panicum  Curtisii,  Chapm.    Maiden  cane.* 

23.  Ricfaardsonia  scabra.    Ipecac  weed. 

COMMON  W^EEtDS. 

1.  Cenchrus  echinatus,  L.    Cockspur.* 

2.  **        tribuloides,  L.    Sandspnr.* 

3.  Ambrosia  artemissefolia,  L.     Ragweed.* 

4.  Diodia  teres,  Walt    Compass  weed.* 

5.  Gnaphalium  polyoephalum,  Mz.    Life  everlasting.* 

6.  Rumez  Engelmanni,  Curtiss.    Red  weed,  Sorrel. 

7.  CEnothera  biennis,  L.    Evening  Primrose 

8.  "         sinuata,  L.* 

9.  Linaria  Canadensis,  Spreng.    Toad  Flax.* 

10.  Chenopodium  Anthelminticum,  L.      Wormseed,  Jerusalem 

Oak.* 

11.  Cassia  occidentalis,  L.    Coffee  weed. 

12.  "      obtusifolia,  L.* 

13.  "      Marilandica,  L.       "        "     * 

14.  "      ChamsBchrista,  L.    Partridge  Pea.*  • 

15.  Froelichia  Floridana,  Moq.    Cotton  head.* 

16.  Mollugo  verticillata,  L.    Carpet  weed.* 

17.  Helenium  tenuifolium,  Nutt.    Fennel.* 

18.  Eupatarium  foeniculaceum,  Willd.    Fennel.* 

19.  "  coronopifolium,    "  "      * 

20.  Sesuvium  pentandrum,  L.    Sand  Pursley.* 

21.  Lepidium  Virginicum,  L.     Pepper  grass.* 

22.  Specularia  perfoliata,  DC. 

23.  Oralis  stricta,  L.    Sorrel,  Shamrock. 

24.  Monarda  punctata,  L.    Borsemint.* 

25.  Passiflora  incarnata,  L.    May  pop.  Passion  flower.* 

26.  Sida  spinosa,  L.    Tea  weed. 

27.  "    rhombifolia,  L.    Tea  weed. 

28.  Rhus  toxicodendron,  L,     Poison  Ivy.* 

29.  Ambrosia  triflda,  L.    Ragweed. 

30.  Trifolium  reflexum,  L.    Bufialo  Clover. 

31.  Gerardia  divaricata,  Chapm. 

32.  Mulgedium  acuminatum,  D  C.    Milk  weed. 

33.  Stachys  Floridana,  Shuttl.     Hedge  nettle. 

34.  Lamium  amplezicaule,  L.    Dead  nettle. 

35.  Callicarpa  Americana,  L.    French  Mulberry.* 

36.  Solanum  Carolinense,  L.    Horse  nettle.* 
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37.  Phygalis  viscosa,  L.     Ground  Cherry. 

38.  Phytolacca  decandra,  L.     Poke,  Garget  weed.* 

39.  Euphorbia  hypericifolia,  L.    Spurge.* 

40.  "  maculata,  L. 

41.  Acalypha  Virginica,  L.     Three-seeded  Mercury. 

42.  Croton  argyranthemum,  Mx.     ludiao  Cure-all. 

43.  Crotonopsis  liDearis,  Mx.    Indian  Flax.* 

44.  Altemantha  flavescens,  Moq. 

45.  "  Achyrantha,  R.  Br. 

46.  Rumex  crispue,  L.    Dock. 

47.  "      Acetosella,  L.     Dock. 

48   Polygonum  Convolvulus,  L.    Bind  weed. 
49.  Yucca  filamentosa,  L.    Bear  grass. 
60.  Borreria  micrantha,  T.  &  G. 

51.  RubuB  villosuB,  Ait.     Blackberry,  Briarberry.* 

52.  "       cuneifolius,  Pursh.  ** 

53.  "      trivialis,  Mx.     Dewberry.* 

54.  Schrankia  uncinata,  Willd.    Sensitive  Briar. 

55.  Mimosa  strigilloea,  T.  &  G.    Tassel  vine,  Sensitive  plant. 

56.  Phaseolus  perennis,  Walt.    Wild  Bean. 

57.  Desmodium  moUe,  D  C.     Florida  Clover,  Beggar  louse.* 

58.  Indigofera  tinctoria,  L.   &  I.,  Anil.  L.     Indigo. 

59.  Ceanothut  microphyllus,  Mx.     Jersey  tea. 

60.  Ampelopsis  quinquefolia,  Mx.     Virginia  Creeper. 

61.  Hypericum  mutilum,  L.    St.  John's  wort. 

62.  "  Sarothra,  Mx. 

63.  Cyperus  compressus,  L.      Goose  grass. 

64.  "       Baldwinii,  Torr. 

65.  "       divergens,  Kunth.      "         " 

66.  Kyllingia  sesouifiora,  Torr.     Sweet  Sedge. 

67.  Fimbrifltylis,  laxa,  Vahl. 

68.  Trichelostylis  autumnalis,  Chapm. 

69.  Scleria  oliorantha,  Mx.     Nut  rush. 

70.  Carex  laxi flora.  Lam.     Sedge. 

71.  Alopecurus  geniculatus,  L.     Foxtail. 

72.  Sporobolus  ju'^ceus,  Kunth.      Wire  grass.* 

73.  «'  Floridanus,  Chapm.  " 

74.  "  Indicus,  Brown.         "        "        Dropseed  grass. 

75.  Aristida  lanata,  Poir.  "        " 

76.  "  purpurascens,  Poir.        "        "        Poverty  grass. 

77.  "  gracilis,  Ell. 

78.  "  virgata,  Trin. 

79.  "  stricta,  Mx. 

80.  **  dichotoma,  Mx. 

81.  Eleusine  -ZEgypticum,  Willd.     Crowfoot.* 

82.  "        Indica,  Gaertn.     Bull  grass.* 

83.  Leptochloa  mucronata,  Kuotb. 

84.  Eragrostis  megastachya,  Link. 

85.  **         ciliaris.  Link.     Chicken  grass. 

86.  "  Purshii,  Schrad. 
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87.  Eragrostis  capillaris,  Nees.     Witch  gran. 

88.  "  pectinacea,  Gray.       "  «    * 

89.  "         Brownei,  Kunth.     Cock's  foot  gram.* 

90.  Paspalum  Walter!,  Schuit. 

91.  "         distich um,  L.     Wet  Bermuda.* 

92.  "         IfiBve,  Mx. 

93.  "         UDdulatum,  Poir. 

94.  *'         ciliatifolium,  Mz.     Prairie  grass.* 

95.  "         obtusifolium,  Radd.       " 

96.  Panicum  sanguiaale,  L.     Crab  grass.* 

97.  "        filiforme,  L.  "        "    * 

98.  "        hians,  £11. 

99.  "        ancepe,  L. 

100.  "        capillare,  L. 

101.  "        Bcoparium,  L. 

102.  "        dichotomum,  L. 

103.  "        serotinum,  Mz.     Blanket  grass.* 

104.  "        commutatam,  Schuit. 

105.  Setaria  glauca,  Beauv.     Foxtail,  Bottle  grass.* 

106.  Audropogon  scoparius,  Mx.     Broom  grass,  Broom  sedge.* 

107.  Heteropogon  melanocarpud,  Trin.     Beard  grass. 

108.  Cynodon  Dactylon,  Pers.     Bermuda  grass.* 

109.  Paspalum  platycaule,  Chapm.     Louisiana  grass.* 

110.  Pteris  aquilina,  L.     Brake.* 


SEMI-TROPICAL  LIST. 

AGGRESSIVE  OR  TROUBLESOME  W^BEDS. 

1.  Triumfetta  semitriloba,  L. 

2.  Desmodium  Floridanum,  Chapm. 

3.  Qalactia  pilosa,  £11. 

4.  "        EUiottii,  Natt. 

5.  Solidago  tenuifolia,  Pursh.     Goldenrod. 

6.  Bidens  leucantha,  Wild. 

7.  Ipomsea  Bona  nox,  L.     Moon  flower. 

8.  Canna  flaccida,  Rose.     Indian  Shot. 

9.  Com melyna  communis,  L.     Spiderwort. 

COMMON  W^EEDS. 

1.  Nasturtium  tanacetifolium.  Hook  &  A. 

2.  Portulaca  pilosa,  L.     Hairy  Pursley. 

3.  Crotalaria  Purshii,  D  C. 

4.  Chaproania  Floridana,  T.  &  Q. 

5.  Gauraangustifolia,  Mx. 

6.  Ludwigia  virgata,  Mx. 

7.  Me]othria  pendula,  L. 

8.  Hydrocotyle  umbellata,  L.     Penny-wort. 

9.  Olden  landia  glomerata,  Mx.     Creeping  Oreenhead. 
10.  Melanthera  hastata,  Mx. 
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11.  Heliantfaut  littoralis,  Chapm. 

12.  Gnaphalium  purpureum,  L.     Cudweed. 

13.  Cnicus  lanceolatUH,  Hoffm. 

14.  Lactuca  Canadensis,  L.     Wild  Lettuce. 

15.  **        integrifolia,  Bigel.     Trumpet  milk-weed. 

16.  "        graminifoUa,  Mz. 

17.  Utricularia  subulata,  L.     Bladder  Leaf. 

18.  Sooparia  dulcis,  L. 

19.  Lippia  lanoeolata,  Mx.     Fog  fruit 

20.  Hyptis  radiata,  Willd. 

21.  8olanum  gracile,  Link. 

22.  Physalis  pubescens,  L.     Ground  Cherry. 

23.  Datura  tatula,  L.     Jimson  weed. 

24.  Acnida  australis,  Gray.     Water  Hemp. 

25.  Polypremum  procumbens,  L. 

26.  Lresene  celosioides,  £11. 

27.  Euphorbia  Heliosoopio,  L.     Spurge. 

28.  Jatropha  urens,  var.  stimulosa,  Mull.     Spurge  nettle. 

29.  Tradescantia  rosea,  Vent. 

30.  Cyperus  microdontus,  Low.     Sedge. 

31.  **       strigoeus,  L. 

32.  *•        BaldwiniL  Torr. 

33.  **       cylindricuB,  Britt. 

34.  Eleocharis  capitata,  R.  Br. 

35.  Fimbrystylis  autumnalis,  B.  &  S. 

36.  Scirpus  stencphyllus,  Ell.     Bulrush. 

37.  Scleria  laxa,  Torr.     Nut  sedge. 

38.  Gymnopogon  raoemosus,  Beau  v. 

39.  Chloris  petrsea,  Ell. 

40.  Paspalum  digitaria,  Poir.     Grab  grass. 

41.  "         racemulopum,  Nutt. 

42.  *'         purpurascens,  £11. 

43.  ''         setaceum,  Mx. 

44.  Panicum  gibbum,  Ell. 

45.  "  agrostoides,  L. 

46.  "  nitidum,  Ell. 

47.  "  consanguineum,  Kunth. 

48.  "  CruB-galli,  L. 

49.  Setaria  viridis,  Beauv.     Wild  Timothy. 

50.  "       macrostachya. 

51.  Andropogon  tener,  Kunth. 

OCCASIONAL  MTEKDS. 

1.  Sida  cordifolia,  L.     Tea  weed. 

2.  Crotalaria  incana,  D  C.     Rattle  pod. 

3.  Juseisea  erecta,  L. 

4.  B<Brhaavia  erecta,  L. 

5.  Rivinahumilis,  L. 

6.  Acalypha  persimilis.     Simp. 
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These  lists  may  serve  somewhat  as  an  index  to  the  quality  of  soil 
for  immigrants,  as  the  Portulacca,  Helenium,  Ceanothus,  Vemonia, 
Datura,  Desmodium,  Abutilon  and  Xanthium,  will  only  thrive  in  fer- 
tile soil,  and  rarely  occur  elsewhere,  while  the  Diodia,  Rumex,  Aris* 
tida,  Carex,  Linaria  and  Froelichia,  are  fully  as  sure  indications  of 
sterile  or  worn-out  land. 

1  wish,  especially,  to  call  the  attention  of  our  planters  to  the  list  of 
aggressive  weeds,  most  of  which  have  barely  a  footing  in  the  State,  but 
are  spreading  rapidly,  and  eventually  will  become  formidable.  It 
would  certainly  be  a  misfortune  beyond  measure,  if  the  Nut  grass 
should  ever  cover  our  best  lands  with  its  almost  ineradicable  shoots,  or 
the  Nettle  with  its  stinging  leaves,  the  Careless  weed  with  its  fragile 
thorns,  or  the  Ipomea  tamnifolia  with  its  wiry  vines  should  invade  our 
gardens  and  groves. 

The  Nut  grass  is  creeping  in  from  the  West,  Dog  fennel  (Maruta) 
has  reached  Tallahassee  in  its  southward  march. 

The  Paraguay  bur,  introduced  at  Augusta,  Georgia,  in  wool 
brought  firom  raraguay,  some  twenty  years  ago,  has  now  spread  over 
Florida,  and  is  as  far  south  as  Bronson.  The  Urena  is  a  Cuban  plant, 
but  has  migrated  as  far  north  as  Gainesville,  Fla. 

The  Urtica  (Nettle),  Abutilon  (Butterprint),  Polygonum  (Knot- 
weed),  Verbesina  (Do^weed),  Leonotis  (Prickly  Mint),  Thistle  (Cir- 
sium),  Fireweed  (Erecnthites),  and  Spurge  (Euphorbia),  are  traveling 
southward,  the  Aplopappns  is  extendmg  from  Tampa. 

I  have  no  doubt  rarther  investigation  will  show  the  progress  of 
many  new  weeds  from  the  older  States,  and  possibly  from  the  West 
Indies ;  in  fact,  it  is  more  than  probable,  that  eventually  as  the  land 
is  opened  up,  cultivated  and  fertilized,  Florida  will  be  the  common 
resort  of  all  the  "  tramp  "  plants  of  the  world,  attracted^  like  people, 
by  the  eenial  climate,  and  mellow  soil. 

It  behooves  our  fiarmers,  therefore,  to  be  vigilant  in  repelling  these 
invaders  as  soon  as  they  appear. 

A  few  of  the  weeds  have  a  medicinal  value,  that  in  some  measure 
tends  to  reduce  their  general  bad  character,  and  often  in  domestic 
practice  and  mild  cases,  extemporaneous  infusions  or  decoctions  have 
given  the  needed  relief. 

The  Bidens,  Xanthium,  Ambrosia  and  Eupatorium  are  tonics ; 
the  Sesuvium,  Oxalis,  Rumex,  Urtica,  (Enothera  and  Froelichia  are 
diuretic ;  the  Cassias,  Ipomea,  Quamoclit  and  Pyrrhopappus  are  laxative. 

The  Blackroot  is  sedative  and  diaphoretic ;  the  Vemonia  is  stimu- 
lant and  tonic ;  the  Ceanothus,  Croton  and  Polygonum  are  astringent. 

The  Poke  is  a  very  valuable  remedy  in  Garget ;  the  Croton  is 
almost  a  specific  in  the  colic  of  horses ;  the  Leonotis,  Monarda,  Dau- 
cuB,  Sisymbrium  and  Gnaphalium  are  &ir  diaphoretics,  while  the 
Ambrosia  and  Cheuopodium  act  as  fine  tonics  for  all  kinds  of  stock. 

As  honey-producing  plants,  the  Partridge  pea,  Urena  and  the 
Tea  weeds  are  quite  valuable,  and  bees  find  much  nectar  in  the  blooms 
of  the  Cirsium,  Heliophytum,  Portulaca,  Sisymbrium,  Diodia,  Cap- 
sella,  Opuntia,  Leonotis  and  Passiflora.  The  list  of  "  bee  plants  "  is 
very  incomplete  and  needs  revision. 
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I  inolude,  very  reluctantly,  the  Florida  Clover  (De«modium 
molle)  in  the  list  of  weeds.  It  is  by  far  the  best  green  forage  plant 
we  have  at  present,  and  the  cow,  sheep,  goat,  hog  or  horse  that  will  not 
recuperate  in  a  field  of  this  weed,  is  pa^^t  help  fr  >m  other  food.  As  an 
improver  of  soil  it  is  of  the  gr^^atest  vaiue  in  Florida,  and  its  habit  of 
not  appearing  until  the  laying  by  of  the  corn  crop,  s  uniqae,  entitling 
it  to  a  front  rank  as  a  beneficial  plant.  Still,  once  in  a  field,  it  is 
there  to  stay,  and  its  tenacious  pods  at  times  are  very  troublesome. 

The  Crowfoot,  Bullgrass,  Crabgrass,  Bermuda  grass  and  the  Pas- 
palums  are  all  classed  as  weeds,  and  yet,  with  little  effort,  the  best  of 
dry  forage  can  be  made  from  these  grasses. 

Some  recent  experiments  with  the  Paspalum  platycaule  (Louisiana 
grass)  indicates  that  in  it  there  is  a  fair  prospect  for  the  needed  pasture 
grass  for  Florida.  It  is  a  perennial,  very  thrifiy,  stands  well  both 
drought  and  rain,  is  a  native  grass,  aud  is  as  nutritious  as  the  best 
pasture  grasses  of  the  North.  It  deserves  an  extended  trial  in  all 
sections  of  the  State. 

The  Eragrostis  Brownei,  with  a  little  care  and  the  use  of  a  potassic 
fertilizer,  makes  a  very  pretty  lawn  for  the  summer,  and  is  well  liked 
by  stock. 

Some  thousands  of  acres  in  Florida,  generally  around  lakes  and 
ponds,  are  covered  with  a  dense  growth  of  perennial  grasses,  mostly 
raspalum  distichum,  P.  ciliatifolium,  P.  obtusifoliuru  and  P.  platy- 
caule, rarely  seeding,  and  forming  a  nearly  perfect  sward. 

Around  the  taller  tufts  of  the  Paspalums  the  dainty,  velvety 
Piinicum  serotinum  and  the  Eragrostis  brownei  form  a  soft,  carpet- 
like growth,  much  relished  by  sheep  and  goats,  while  the  stouter 
grasses  afford  fine  pasturage  for  other  stock. 

Old  fields,  not  too  worn,  soon  are  overrun  with  Rumez  Engel- 
mannii,  Oerardia  divaricata,  Ambrosias,  Sandspurs,  Eragrostis  capil- 
laris  and  the  Froelichia,  weeds  that  eventually  give  place  to  Foxtails 
and  the  Broomsedge. 

Very  sterile  land  is  finally  covered  with  the  Aristidas  and  Carices. 
It  is  curious  to  note  that  it  takes  aboui  ten  years  for  the  Broomsedge 
to  displace  the  other  weeds,  except  Gerardias  and  Blackberries, 
and  that  the  Wire  grasses  require  at  least  twenty  five  years  to  conquer 
all  other  growths. 

Very  few  persons  have  any  idea  of  the  number  of  weeds  found 
on  an  acre  or  the  labor  involved  in  their  removal.  In  the  early 
part  of  the  year,  I  removed  and  counted  the  separate  plants 
in  an  average  piece  of  weedy  ground,  the  plat  containing 
seventy-two  square  feet,  1  605th  of  an  acre.  To  my  surprise,  I  found 
ten  species  and  808  plants;  204  Heleniums,  316  Diodias  and  124 
Andropogons ;  the  remainder  being  Partridge  pf as,  Maypops,  Horse- 
mints,  Ragweeds,  Sandspurs,  Crabgrass  and  Horse-nettles.  This  would 
be  at  the  rate  of  484.000  weeds  on  an  acre.  Later  on,  in  August,  I 
again  examined  the  plat,  finding  fourteen  species,  and  at  the  rata  of 
322,500  plants  on  an  acre.  The  Sandspurs,  Crabgrass,  Diodias  and 
Ragweeds  were  in  the  lead,  with  the  addition  to  the  plants  named 
before,  of  Jerusalem  oaks,  Gnaphaliums,  Gerardias  ana  CBnotheraa. 
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All  these  were  removed,  and  in  October  the  plat  was  again  examined ; 
the  result  was  the  finding  of  six  species,  Sandspurs,  Ragweeds  Diodias, 
Maypops,  Froelichias  and  Broomsedge,  ana  at  the  rate  of  242  000  plants 
on  an  acre.  These  were  removed,  and  the  last  count  in  December 
gave  187,550  plants,  Linarias,  Gnaphaliums,  Sandspurs  and  the  Red 
weed.  The  labor  required  to  remove  these  useless  plants  by  the  hoe» 
in  a  cotton  field,  is  enormous.  Allowing  seventy  rows  to  the  acre,  one 
foot  of  surface  to  be  hoed  the  length  of  each  row,  four  hoein^s  during 
the  season,  and  four  strokes  to  each  square  foot,  gives  235,200  strokes 
of  the  hoe  to  each  acre,  and  if  the  land  is  *'  flat  hoed  "  all  over,  it 
takes  at  least  174,240  strokes  to  remove  the  weeds.  Comment  is  hardly 
needed,  as  the  figures  fully  justify  the  inference  that  clean  culture  is 
essential  to  success  in  farming  in  this  country. 

The  seeding  capacity  of  some  weeds  is  enormous.  A  fully 
developed  Sida  will  ripen  during  the  season  at  least  400  seeds,  each 
equipped  with  two  hooks  which  easily  catch  onto  animals  or  people 
and  thus  are  scattered  broadcast.  An  Urena  averages  1,000  seeds,  the 
Florida  clover  about  600  seeds,  the  Careless  weed  1,000  seeds,  the 
Cocklebur  usually  200,  the  first  generation  of  Ragweeds  1,000  seeds, 
the  second  about  100  seeds  to  the  plant.  Jerusalem  oaks  ripen  from 
6,000  to  10,000  seeds  in  a  crop,  but  fortunately  for  us,  they  are  the  food 
of  a  tiny  beetle  and  some  of  our  birds  also  relish  the  seed.  None  of 
these  compare  with  the  Sandspurs.  One  Sandspur  coming  into  bloom 
in  January,  will  easily  ripen  100  seeds  with  almost  the  certainty  that 
there  will  be  10,000  plants  by  August,  and  a  million  in  November, 
ripening  100,000,000  seeds  for  an  early  start  the  next  year. 

Bating  weeds  in  order  of  badness,  I  would  give  the  Sandspurs  the 
first  place.  They  are  bitter  grasses  eaten  only  as  a  last  resort  by 
cattle,  and  all  other  weeds  in  the  State  combined  do  not  cause  ad  much 
pain,  profanity  and  danger  to  life,  as  these  worthless  grasses  llaiden 
cane  follows  a  long  distance  in  the  rear.  This  is  also  a  bitter  grass 
hard  to  eradicate,  but  cut  when  it  is  young,  makes  a  tolerable  hay. 
Nut  grass  ranks  third,  and,  once  well  established  in  a  field,  usually  out- 
lives the  owner.  Tea  weeds  are  fourth,  with  roots  apparently  clinched 
on  the  other  side  of  the  world ;  then  the  Maypop,  almost  a  rival  of  the 
Nut  grass. 

Sixth,  the  Diodia.  When  young  this  weed  presents  its  leaves  to 
the  four  cardinal  points  of  the  compass,  whence  the  name  I  have  given 
it.  Other  weeds  rank  in  about  the  following  order :  Ragweed.  Care- 
less weed,  Crabgrass,  Carrot,  Ipomea,  Urena,  Partridge  pea,  Ft^nnel, 
Isopappus,  Paraguay  bur.  Prickly  mint.  Horse  nettle,  Bermuda  grass. 
A  few  weeds  enrich  the  soil.  The  roots  decay  or  the  leaves  fall  in  suf- 
ficient quantities  to  form  some  humus.  The  Richards^mia,  Cockle-bur, 
Japan  clover  and  Florida  clover  are  certainly  valuable  in  this 
respect,  but  most  of  the  plants  in  these  lists  produce  neither  food,  forage 
nor  money  crops ;  they  are  plants  out  of  place,  thieves  of  time,  labor 
and  money — intruders — vagabonds — weeds. 

The  practical  inference  is  to  prevent  the  weeds  from  seeding.  A 
crop  of  oats,  followed  by  peas,  and  they  by  several  plo wings  in  the 
late  fall,  will  rid  most  fields  of  the  usual  grasses  and  annuals.    A  flock 
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of  sbeep  or  goats  aid  the  clearing  oat  of  nearly  all  briars  and  peren- 
nialB.  TheBenneplant(8e8ainuin),  in  drills,  east  and  west,  will  almost 
alone  extirpate  the  Sandspur. 

In  general  it  is  best  to  occupy  the  ground  with  a  succession  of 
hoed  crops,  and  be  vigilant  in  noting  the  first  appearance  of  weeds, 
then  destroy  them  before  they  bloom. 

J.  C.  NEAL,  M.  D.,  Botanist. 


ANNUAL  REPORT  OF  THE  FLORIDA  EXPERLMENT 

STATION. 


Lake  City,  January  1,  1890. 
To  His  Excellency y  Francis  P,  Fleming,  Oovemor  of  Florida : 

Sir — I  have  the  honor  to  submit  the  following  as  the  report  of 
the  operations  of  the  Florida  Experiment  Station,  and  the  Teasurer's 
report,  in  obedience  to  the  provisions  of  the  act  constituting  said 
Station,  approved  by  the  President  of  the  United  States  of  America 
March  2,  1889.     I  am,  your  Excellency,  yours  obedienUy, 

JAMES  P.  DePASS,  Director. 

REPORT. 

For  reasons  enumerated  in  the  last  Annual  Report,  the  Florida 
Experiment  Station  has  not  yet  arrived  at  that  point  where  good 
results  can  be  justly  expected  of  it,  and,  in  the  main,  during  the  la^t 
year,  it  has  steadily  confined  its  work  to  the  preparation  of  land  and 
arranging  for  the  future.  The  necessary  labor  to  this  end  has  in- 
curred much  expense.  Twenty  acres  of  heavy  hammock  land  have 
been  freed  from  stumps,  roots  and  logs ;  fifteen  additional  acres  of 
dense  timber  have  been  felled,  the  logs  and  limbs  piled,  and  some  o'f 
the  stumps  removed ;  and  six  acres,  that  last  year  were  boggy  and 
useless,  have  been  underdrained,  and  soon  will  be  available  for 
experiments. 

A  large  amount  of  new  fencing  has  been  necessary,  and  as  soon 
as  possible  a  substantial  wire  netting  will  replace  some  old  and  decay- 
ing wooden  fences. 

Other  needed  improvements  have  been  made  in  repairs  to  the 
farm  buildings — the  addition  of  sheds,  stalls  and  some  outhouses. 

Imprived  labor-saving  machinery  for  planting  and  harvesting 
crops  has  been  purchased  when  needed,  and  also  a  small  steam-engine 
to  supply  the  pDwer  required. 

A  small  silo  was  built  during  the  summer  of  cheap  materials  and 
v<>ry  rou():hly.  This  was  filled  with  corn-fodder,  pea- vines  and  grasses, 
packed  tightly  without  cutting  and  heavily  weighted.  It  has  not  yet 
been  opened.  This  is  an  experiment  which,  if  successful,  will  be  a 
guide  to  further  efforts  in  the  direction  of  cheap  forage.  If  it  is  a 
f  ulure,  it  may  show  how  and  where  are  deficiencies  or  errors  to  avoid 
in  the  future. 

In  the  Experiment  orchard  are  sixty  varieties  of  peaches,  with 
other  fruits ;  and  as  fast  as  possible  all  the  varieties  of  fruit  trees  suit- 
able to  this  section  will  be  placed  on  trial.  Fifty  varieties  of  grapes 
are  in  the  vineyard,  embracing  all  kinds  supposed  to  be  of  value  in 
Florida. 
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The  experimeots  upon  most  crope  were  rendered  almost  or  com- 
plete fHilures  by  the  protracted  drought,  extending  from  April  30  to 
May  2d.  During  this  period  the  average  temperature  was  72^  Fah- 
,  renhtrit ;  not  a  drop  of  rain  and  a  brisk  breeze.  These  unusual  com- 
plications completely  destroyed  forage  crops,  strawberries  and  the 
Experiment  garden,  and  so  damaged  the  tobacco,  rice,  oat  and  corn 
experiments  as  to  invalidate  any  conclusion  that  might  be  made  f^r 
them.  For  the  same  reasons  the  expenments  with  c<^rn  and  sugar- corn 
are  of  no  value,  except  to  suggest  some  directions  for  the  future  man- 
agement of  these  crops. 

A  large  number  of  young  fruit  trees  and  varieties  of  forage  and 
vegetable  seeds  have  been  distributed  to  the  different  sections  of  the 
State  for  testing  as  to  availability  and  adaptability  to  various  soils,  and 
some  study  has  been  made  of  Florida  soils  with  a  view  of  introducing 
new  forage  and  food  plants.  A  collection  of  grass  seeds  from  the  south 
of  Europe  has  been  procured,  and  experiments  on  the  line  of  acclimat- 
ing these  forage  plants  will  be  tried  the  coming  year. 

The  live  slock  on  the  farm  now  coupists  of  a  Jersey  bull  and  four 
Jersey  cows,  a  Holstein-Friesan  bull  and  cow,  four  Cotswold  and  two 
Southdown  sheep,  a  Hambletonian  stallion  and  mare,  two  dradght 
horses  and  two  mules. 

A  number  of  improved  chickens,  turkeys,  geese  and  ducks  will 
be  added  as  soon  as  the  yards  now  in  preparation  are  ready. 

It  is  the  intention  of  the  Station  to  improve  the  live  stock  of 
Florida  as  far  as  possible  by  the  use  of  the  Station  equipment. 

Sub-experiment  stations  have  been  located  at  Fort  Myers,  Ocala 
'and  DeFuniak,  but  have  not  become  operative,  except  at  DeFuniak. 

During  the  year  all  letters  relating  to  his  department  have  been 
answered  by  the  Botanist  and  Entomologist. 

A  collection  of  injurious  insects  has  been  begun,  and  some  progress 
made  in  a  study  of  the  habits  of  tobacco  insects.  It  has  been  deemed 
advisable,  however,  to  continue  this  investigation  during  the  coming 
year  before  publication. 

A  botanical  collection  is  being  prepared,  especially  of  the  grasses 
of  Florida.  The  results  of  a  preliminary  study  of  weeds  is  hereby 
annexed. 

As  soon  98  the  Experiment  farm  is  in  condition,  we  hope  to  be 
able  to  rend V. I-  effective  service  to  the  State. 

Very  respectfully, 

JAMES  P.  DePASS,  Director. 


Lake  City,  December  19,  1889. 

Rev,  James  P.  DePcua,   Director  Florida  Agricultural  Experiment 
Station : 

Sir — A  brief  summary  of  the  work  of  the  chemical  department 
of  the  Station  for  ihe  year  1889  is  herewith  respectfully  submitted  : 


19 

PHOSPHATES. 

Eleven  specimeDS  of  what  were  thought||J  by  the  senders  to  be 
phosphate  rocks  have  been  analyzed.  Only  four  of  them  proved  to  he 
of  any  value  as  phosphates.  They  contained,  respectively,  41.30, 
20.00,  13.20  and  9.59  per  cent,  of  phosphoric  acid — equivalent  to 
88.19,  43.95,  28.71  and  20.82  per  cent,  of  phosphate  of  lime.  The 
South  Carolina  rock  contains  55  to  61  per  cent,  of  phosphate  of  lime. 

The  seven  remaining  specimens  were  found  to  contain  from  2i 
por  cent,  down  to  scarcely  more  than  a  trace  of  phosphate.  They 
were,  in  fact,  merely  limestone,  containing  from  30  to  95  per  cent,  of 
carbonate  of  lime,  with  an  admixture  of  sand. 

Note. — Since  writing  the  above,  the  analysis  of  eight  specimens 
from  Ocala  (prteumably  from  the  Dunnellon  section)  have  been 
fiaished.  One  specimen  contained  95  per  cent  of  sand  and  no  phos- 
phate. The  others  were  very  rich,  ranging  from  30  to  37  per  cent., 
and  averaging  34  per  cent,  of  phosphoric  acid.  This  is  equivalent  to 
65  (lowest),  81  (highest)  and  75  (average) *per  cent,  of  phosphate  of 
lime. 

FOSSIL  REMAINS. 

Fossil  remains  are  generally  easy  to  be  recognized,  owing  to  their 
resemblances  to  bones  or  tusks.  Tney  are  rich  in  phosphate,  and, 
where  found  in  quantity,  are  very  valuable.  Three  specimens  analyzed 
at  the  Station  contained  49  06  to  78.50  per  cent,  of  phosphate  of  lime. 

LIMESTONE 

Limestone  is  found  in  abundance  in  many  parts  of  the  State,  and 
the  manufacture  of  lime  could  doubtless  be  profitably  engaged  in  to 
much  greater  extent  than  is  at  present  the  case.  The  stone  is  of  a 
porous,  loose  texture,  and  crumbles  easily.^^  The  following  table  will 
give  an  idea  of  the  composition  of  Florida  ^lime8tone.*^In  most  cases 
only  the  lime  and  sand  were  determined  : 


Molstareat  212*» 

Oxides  of  Iron  and  Aluxnlnnm. 

Llme(CaO) 

Magneila 

Salpboiic  Aeid —  

Phosphoric  Aold. 


58  ;    67 
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0.41 


1  70 

17  40     1  12 

I 

56.28    19.£0   29  52 


0.64 
0  01 
0.09 


086 
0  6a 
2.88 


Sand I    0  18:45  13 


6  77 


17  96|  0  40 
0.33  0  26 
0  06;    0  05     0.38;    I  14 


18.95     6  21;  15.07 


A  perfectly  pure  limestone  (seldom  or  never  met  with  in  nature) 
can  contain  only  56  per  cent,  of  lime. 
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OYSTER  SHELLS. 


Several  s  'inplee  of  ground  oygter  shells  have  been  sent  us  with 
inquiry  as  to  their  value  as  fertilizer.  Besides  a  pmall  admixture  of 
Band,  thej  contain  50  to  52  per  cent,  of  lime  (equivalent  to  90  to  93 
pe**  oent.  of  carbonate  of  lime).  0.13  per  cent,  of  phosphoric  acid,  and 
0.16  per  cent,  of  potash.  A  sample  of  shells,  said  to,  be  ground  up 
witd  young  oysters,  containe<i  0.27  per  cent,  of  phosphoric  acid,  0.20 
per  cent,  of  potash,  and  90  per  c^nt.  of  carbonate  of  lime.  This 
sample  showed  so  little  organic  matter  that  it  was  not  thought  worth 
while  to  determine  the  small  ppr  cent,  of  ammonia  t^at  could  be  pre£- 
eit.  Shells  have  little  or  no  manurial  value  bevond  what  is  due  to  their 
contents  of  lime;  and  as  to  grinding  up  young  oysters,  it  would 
seem  to  be  a  very  extravaigant  proce<lure,  if  they  a^e  at  all  likely  to 
grow  to  marketable  size. 

A  sample  of  lime,  made  from  oyster  shells,  was  found  to  contain 
a  large  per  cent,  of  carbonate.  This  was  due  to  imperfect  burning, 
and   detracts  greatly  from  its  value  as  a  building  material. 

GYPSUM. 

Two  samples  of  gypsum  have  been  analyzed.  They  contained 
77.45  and  74  per  cent,  of  sulphate  of  lime.  The  papers  of  the  State 
have  had  a  good  deal  to  say  of  gypsum.  Its  significance  as  a  fertil- 
izer has  been  treated  of  in  JBulletin  No.  6. 

MUCK. 

The  subject  of  muck  was  taken  up  last  summer,  and  is  fully 
treated  in  Bulletin  No.  7.  Eighteen  to  twenty  samples  from  various 
parts  of  the  State  have  been  analyzed.  By  referrin£r  to  Bulletin  No. 
7  it  will  be  seen  that  a  hundred  pounds  of  Florida  piuck  contain 
from  one-half  to  three  pounds  of  ammonia,  from  less  than  one-sixth  to 
four-fi'ths  of  a  pound  of  potash,  and  from  less  than  an  ounce  to  thre<'- 
f  jurths  of  a  pound  of  phosphoric  acid.  Barnyard  manure  contain"^, 
per  hundred,  about  one-half  to  one  pound  of  ammonia,  five  ounces  to 
seven  tenths  of^a  pound  of  potash,  and  one  fifth  to  one-half  of  a 
pound  of  phosphoric  acid.  From  a  chemical  standpoint,  therefore,  a 
good  quality  of  muck  is  not  inferior  to  barnyard  manure.  But,  as  is 
well  known,  the  plant-food  in  muck  is  in  a  much  less  available  form 
than  that  in  manure ;  hence  the  necessity  of  weathering  and  composting 
muck,  in  regard  to  which  matter  see  the  Bulletin  referred  to  above. 

FERTILIZERS. 

Bf'low  are  given  the  analyses  of  nine  samples  of  fertilizers,  sent 
from  different  parts  of  the  State.  The  estimate  of  value  per  ton  is  at 
the  rate  of  6  cents  a  pound  for  available  phosphoric  acid,  15  cents  a 
pound  for  ammonia,  and  five  cents  a  pound  for  potash.  These  are 
the  South  Carolina  rates  for  the  seaaon  of  1888-89,  are  '* based  on  the 
cash  values  of  the  single  ton  at  Charleston,  and  do  not  include  the 
cost  ot  transportation :" 
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Total  Phoaphorio  Acid. I  16.53 

Available  Phosphoric  Acid. 


Potash    . 
Ammonia. 
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KAINIT  AND  ASHES. 

The  following  are  analyses  of  kainit,  Georgia,  Florida  and  Can 
ada  ashes : 
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The  phosphoric  acid  in  95,  96,  97  was  n^t  determined,  but  would 
be  about  1.85  per  cent.  It  is  the  potash  mainly  that  decid^'s  the  value 
of  ashes.  Nos.  12  and  13  are  kairit ;  26,  95,  96,  97,  Canada  hard- 
wood ashes  (said  to  be  uuleached);  55,  Georgia  hard-wood  ashes ;  25, 
the  ash  of  Florida  hickory,  and  80  of  Florida  moss.  Eiglity-seven 
analyses  of  Canada  ashes,  made  at  the  MBPsachusetts  Experiment 
Station,  gave  10  24  as  the  highest,  2.49  as  the  lowest,  an'l  5.50  as  the 
average  per  cent,  of  potash  ;  3.99.  0.29,  and  1  85  as  the  hijrhest,  low- 
est, and  average  per  cent,  oi  ph(»sphoric  acid ;  50.89,  18.00,  and 
34.44  as  the  highest,  lowest,  and  avera^/e  per  cent,  of  lime.  In  the 
estimate  of  value  ph^wphoric  acid  is  rated  at  6  cents,  which  is  some- 
what too  high,  as  the  acid  here  undor  consideration  is  the  tof^l  and 
not  the  available.  About  $2  20  should  he  added  to  the  value  of  95, 
96,  and  97  each,  for  their  pr<>fitab]e  contents  of  phosphoric<acid. 

BIRD  DUNG. 

Two  samples,  one  from  Dunster,  Florida,  and  des'gnated  "bat 
guano,"  the  other  from  Charlotte  Parbr»r  and  desicnated  as  ''dirt  from 
a  bird  rookery,"  show  6.12  and  8  20  per  cent,  of  phogph'»ric  acid,  and 
0.56  and  0.19  j)er  cent,  of  potash  respf  ctively.  The  **bat  guano"  was 
said  to  have  been  taken  from  a  cave  where  there  is  a  considerable  de- 
posit. It  contained  56  per  cent,  of  organic  matter.  Both  samples 
are  quite  valuable  as  fertilizers. 

WATER. 

Thirteen  or  fourteen  samples  of  wat*»r  have  been  analyzed,  either 
completely  or  U>sted  as  to  ih«  ir  health  fulness  There  is  nothing  of 
special  interest  to  be  reported  in  regard  to  them,  except  the  remark- 
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able  purity,  shown  by  water  from  a  driven  well  located  in  the  midst  of 
filthy  surroundings.  Attention  is  called  to  this  fact,  in  order  to  em- 
phasize the  superiority  of  the  driven  well,  as  to  purity  of  water,  over 
the  old-fashioned  dug  well.  It  is  amazing  that  people  will  persist  in 
the  use  of  open  wells,  oftener  lined  with  boards  than  bricks,  veritable 
breeders  of  musquitoes,  frogs  and  fever — when  a  driven  well,  even  if 
not  over  20  to  25  feet  deep,  is  infinitely  superior  and  equally  cheap,  if 
not  cheaper. 

SOILS. 

It  is  frequently  asserted  that  potash  is  par  excellence  the  element 
of  plant-food  lacking  in  Florida  soil,  and  special  stress  is  laid  on  the 
importance  of  supplying  that  element  as  though  other  elements  could 
take  care  of  themselves.  The  number  of  soils  (uine)  analyzed  do  rot 
warrant  the  drawing  of  any  broad  general  conclusions — certainly  no 
such  one  as  the  above.  While  some  of  the  soils  analyzed  are  abun- 
dantly rich  in  all  the  constituents  of  plant  food,  a  mpjority  show  a  low 
per  cent.,  not  only  of  potash  but  of  phosphates  also.  Deep,  sandy 
soils,  however,  do  not  need  to  have  as  high  per  cent,  of  plant  food  as 
clay  soils.  One  of  our  analyses,  that  of  a  virgin  hammock,  showed  a 
very  low  per  cent,  of  potash  and  of  phosphoric  acid — much  lower 
than  the  minimum  usually  considered  consistent  with  fertility.  Neve- 
theless,this  hammock  is  covered  with  a  luxuriant  growth  of  vegetation. 
As  to  fertilizing  Florida  soil,  the  true  method,  I  believe,  is  first  of  all 
to  keep  the  soil  abundantly  supplied  with  vegetable  matter  (muck, 
peavines,  barnyard  manure,  etc).  In  this  way  ammonia,  which  is  by 
far  the  most  costly  constituent  of  plant-food,  can  be  largely  supplied, 
and  the  necessity  of  resorting  to  expensive  ammoniated  fertilizers,  to 
considerable  extent,  obviated.  Where  muck  is  convenient  and  of 
good  quality,  it  is  especially  to  be  recommended.  But  having  at- 
tendea  to  this  great  need  (organic  matter)  in  our  sandy  soil,  not  only 
potash,  but  phosphates  also,  should  be  supplied. 

GRASSES. 

A  number  of  Florida  grasses  have  been  analyzed,  and  show  some 
points  of  great  interest;  but  work  in  this  line  has  scarcely  begun.  The 
analyses  thus  far  made  need  to  be  re-enforced  by  others. 

J.  M.  PICKELL,  Oiemigt. 
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Is  it  possible  to  extract,  mechanically,  the  phosphate  from  the  low 
grade  rock,  producing  thus  a  high  grade  material  ? 

It  is  known,  of  course,  that  the  South  Carolina  nodules  are  washed 
to  free  them  from  adhering  mud  and  sand ;  also,  that  the  phosphatic 
pebbles  of  Peace  Creek  are  freed  from  sand  by  washing  and  sifting. 
But  this  kind  of  purification  is  not  what  is  meant  by  the  foregoing 
question.  There  are  vast  quantities  of  Florida  rock  containing  20  to 
30  per  cent,  of  phosphate.  Can  these  be  free  to  a  great  extent  from  the 
impurities?  Two  very  simple  experiments,  resting  each  on  entirely 
different  principles,  have  been  made  in  our  laboratory  with  a  view  to 
answering  that  question.  They  were  hastily  executed,  and  have  not 
yet  been  repeated  and  improved  upon ;  but  they  show  that  something 
can  be  done  in  that  line  with  certain  kinds  of  rock.  The  material  exper- 
imented with  was  a  coarse  grained  phosphatic  sandstone.  A  rock  which 
originally  contained  23.65  per  cent  of  phosphate  produced  36  per  cent, 
of  a  material  which  contained  31.65  percent  of  phosphate,  an  increase 
of  8  per  cent,  of  phosphate.  Another  rock  which  contained  originally 
35.33  per  cent  of  phosphate  was  separated  into  several  grades,  one  of 
which  constituted  one-tenth  of  the  original  rock  and  contained  56. 93  per 
cent,  of  phosphate,  an  increase  of  21.63  per  cent  It  is,  doubtless,  pos- 
sible to  improve  greatly  on  these  results.  Reference  is  had  here  to 
purification  by  mechanical^  not  chemical  means. 

EXTENT  OF  DEPOSITS. 

Very  few  persons  who  sent  us  samples  were  able  to  give  any  idea 
of  the  extent  of  the  deposits.  I  quote  a  few  replies  to  inquiries  on  this 
point  **The  sample  of  phosphate  rock  I  sent  you  was  found  on  dry 
land.  I  can't  tell  as  to  the  amount  of  the  deposit,  such  as  I  sent  was 
found  within  three  feet  of  the  surface,  a  little  deeper  is  a  pretty  heavy 
deposit  of  what  they  call  here  phosphate  clay,  which  is  claimed  by 
some  to  be  very  rich."  The  sample  in  question  contain  76  to  84  per 
cent,  phosphate. 

**I  am  unable  to  say  how  large  the  probable  supply  is,  though  we 
deemed  it  to  exist  in  sufficient  quantities  to  mine  profitably  before  the 
find  became  so  extensive."  Samples  contain  56  to  73  per  cent,  of 
phosphate. 

* 'Deposits  ranging  from  a  ton  to  acres  and  acres." — Content  of 
phosphate,  16  per  cent,  and  72  per  cent. 

'^Specimen  sent  you  came  from  river  bed,  about  four  to  six  feet 
below  the  level  of  the  pine  land.  The  river  has  but  little  swamp  or 
hammock  there,  and  on  one  side  coming  down  to  the  river  is  high  rolling 
pine  land, — on  the  other  side  is  fiat  level  low  land  (pine)  for  about 
200  to  300  yards  from  river  bed.  I  do  not  know  yet  how  deep  the 
deposits  may  be,  but  know  that  it  extends  same  depth  from  surface  as 
river  bed."     Content  of  phosphate,  30  per  cent  and  56  per  cent 

**Samples  one  and  two  taken  at  a  depth  of  three  and  one-half  to 
four  feet — vein  or  ledge  from  eighteen  to  twenty-four  inches,  high 
pine  land.  No.  3  taken  at  depth  of  ten  feet,  high  hammock  land. — 
Seems  to  be  large  quantity  of  all,  as  boring  developed,  the  ledge  extended 
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over  two  to  three  acres  at  depth  from  three  and  one-half  to  ten  feet 
from  surface  of  ground."  Content  of  phosphate  (sample  3)^  40^ 
per  cent 

''No.  2  I  think  was  a  sample  taken  from  a  well  I  have  on  my 
place,  at  depth  of  about  thirty-nine  feet  from  surface,  and  as  we  had 
nothing  but  a  sand-pump,  we  had  to  stop  after  going  through  that 
substance  nearly  two  feet  About  700  feet  east,  and  I  should  judge 
about  thirty  feet  or  more  below  surface  where  well  is,  or  near,  the 
level  of  some  p>onds  near,  rock  crop  out  at  surface  in  the  form  of  large 
rocks  several  feet  surface  and  a  foot  or  more  thick.  Could  not  say 
about  extent  of  deposit,  but  there  seems  to  be  rock  all  through  this 
section."     Content  of  phosphate,  sample  No.  2,  67  per  cent. 

"Sample  taken  from  one  hundred  boulders  and  pounded  in  mor- 
tor.  This  is  a  fair  average  hard  rock  twelve  feet  thick  of  twelve  pits 
on  230  acres.  *  *  *  *  Average  depth  of  sand  covering,  six 
feet.  *  ♦  ♦  *  Pine  land — high  sand  hills  surrounding  county 
one-haU  mile  from  pond."     Content  of   phosphate,    80   per   cent. 

"Rolling  pine  land,  timber  short  but  heavy  in  girth,  scattering — 
dry,  no  swamps  or  ponds;  the  tract  of  eighty  acres,  I  think,  contains 
forty  acres  or  more  of  phosphate.  The  sample  you  had  came  from  a 
weD  dug  about  ten  years  ago,  forty  or  fifty  feet  deep ;  the  phosphate 
rock  appears  to  be  about  ten  feet  from  top  of  ground.  Could  not  tell 
about  how  thick  the  vein  is.  It  is  about  the  middle  of  a  phosphate 
strip  running  five  to  seven  miles  north  and  south."  Content  of  phos- 
phate, 73  per  cent. 

"Land  rolling,  first  clas^  pine,  with  clay  near  surface.  At  the 
edge  of  deposit,  it  has  been  examined  to  the  depth  of  near  fifteen  feet, 
and  there  is  little  change  in  character  of  the  rock.  Surface  indications 
point  to  the  existence  of  the  phosphate  over  at  least  sixty  or  more  acres, 
but  it  has  not  been  thoroughly  exanained."  Content  of  phosphate, 
74  per  cent. 
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SUPERPHOSPHATE-ITS  MANUFACTURE. 


As  many  as  four  classes  of  phosphates  are  known  to  chemists. 
The  most  common  class  is  tnat  of  the  ortho-phospheUes,  Of  these 
the  commercially  most  important  one  is  tri-calcium  phosphate, 
often  called  bone  phosphate  from  thp  fact,  doubtless,  that  it  is 
found  in  all  bones,  constituting  as  much  as  40  to  50  per  cent,  of  raw 
bones  and  60  to  about  80  per  cent,  of  burnt  bones  or  bone-ash. 
It  was  the  use  of  bones  as  a  fertilizer  and  the  manufacture  from  them  of 
super  phosphate  that  led  to  the  similar  utilization  of  phosphatic  rocks. 
Tri-calcium  phosphate  is  the  main  phosphatic  constituent  of  guano, 
coprolites,  phosphorites,  apatite  and  the  Florida  and  South  Carolina 
phosphates.  The  manufacture  of  super-phosphate  is  the  corner-stone 
of  the  fertilizer  industry;  and  brief  statement  of  the  underlying  princi- 
ples will  be  acceptable  to  all  those  readers  of  our  bulletins,  who  are  not 
familiar  with  the  subject. 

From  tri-calcium  phosphate  are  derived  bi-calcium  and  mono- 
calcium  phosphate.  Two  or  three  easily  understood  chemical  formulas 
will  make  this  clear.  The  formula  for  phosphoric  acid  as  com- 
monly used,  is  P2  Os ;  for  quick  lime  Ca  O ;  for  water  H2  O.  The 
meaning  of  each  of  these  formulas  is  this:  P2  O5  is  a  compound  con- 
sisting of  62  parts  of  phosphorus  and  80  parts  of  oxygen,  together 
142  parts.  Ca  O  is  a  compound  consisting  of  40  parts  of  the  metal 
calcium  and  16  parts  of  oxygen,  together  56  parts.  H2  O  is  a  com- 
pound consisting  of  2  parts  of  the  gas  hydrogen  and  of  16  parts  of 
oxygen,  together  18  parts.  Every  reader  of  this  knows,  of  course, 
that  phosphorus  is  a  yellowish,  transparent,  wax-like  substance 
which  will  take  fire  of  itself  and  burn  if  exposed  to  the  air;  also, 
that  in  the  dark  it  phosphoresces  or  gives  off  light.  Some  matches 
leave  a  streak  of  light  on  the  wall  when  struck  in  the 
dark.  This  is  the  phosphorus  in  them.  Calcium  is  a  tenacious 
and  maleable  metal  harder  than  lead,  but  only  one-seventh  as  heavy; 
when  heated  it  burns  with  a  light  of  blinding  brilliancy.  It  need 
hardly  be  stated  that  oxygen  is  a  gas  which  has  neither  color,  odor  nor 
taste;  that  it  constitutes  about  one-fifth  part  of  the  atmosphere,  and  is 
that  part  of  it  which,  when  breathed,  supports  life,  and  without  which 
wood  or  other  combustibles  will  not  burn.  Hydrogen  is  also  a  gas 
without  odor,  color  or  taste,  and  is  the  lightest  of  known  substances. 

Now  let  us  go  back  to  the  composition  of  tri,  bi  and  mono-cal- 
cium phosphate.  The  following  diagram  will  make  the  composition 
of  each  plain : 


TB.I -CALCIUM  PHOSPHATE. 


'  Phosphoric  acid,  P2O5, 

142  parts. 

Lime,  CaO, 56 

L-ime,  CaO, 56 

tUme,  CaO, 56 


Total 310 


It 
<< 
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BI-CALCIUIC  PHOSPHATE. 


MONO-CALCIUM  PHOSPHATE. 


Phosphoric  acid,  P2O5,  Phosphoric  acid,  Pa  O5, 

142  parts.!  i43|)arts. 

Water,  H2O, 18      "     'Water,  H2O 18 


Lime,  CaO 56 

Lime,  CaO 56 

272 


Water,  H2O 18 

Lime,  CaO 56     " 

234     " 
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Tri-calcium  phosphate  is  composed  of  phosphoric  acid  and  three 
equivalents  of  lime.  •  Bi  calcium  phosphate  differs  from  this  in  that 
4t  contains  only  two  equivalents  of  lime»  water  taking  the  place  of  the 
other  equivalent.  In  mono  calcium  phosphat6  only  one  equivalent  of 
lime  remains,  water  having  displaced  the  other  two.  Tri  calcium 
phosphate  is  a  white  substance  scarcely  at  all  soluble  in  pure  water. 
But  if  the  water  holds  in  solution  nitrate  of  soda,  common  salt,  ammo- 
niacal  or  other  salts,  or  carbonic  acid,  it  will  be  to  some  extent  dis- 
solved. The  water  in  the  soil  contains  all  these  ingredients. 
Hence  it  is  that  plants  have  the  power  of  absorbing  even  tri-calcium 
phosphate;  still,  however,  the  solubility  is  so  small  that  the  process  of 
absorption  is  slow.  Bi-calcium  phosphate  is  more  soluble  than  the 
tri,  and  the  mono  is  easily,  readily  and  completely  soluble,  and  is  im- 
mediate and  rapid  in  its  action  on  plant  growth. 

The  manufacture  of  superphosphate  (sometimes  called  acid  phos- 
phate) consists  in  the  conversion  of  tri-calcium  phosphate 
mto  mono- calcium  phosphate.  This  conversion  is  brought 
about  by  the  agency  of  acids.  Formerly  muriatic  acid 
was  used,  but  its  use  has  been  abandoned  for  the  reason, 
among  others,  that  one  of  the  products  of  its  action  on  the  tri-calcium 
phosphate,  calcium-chloride,  has  been  found  injurious  to  plants. 
Sulphuric  acid  is  now  almost  universally  used.  Its  action  on  pure 
tri-calcium  phosphate  may  be  illustrated  by  the  following  scheme : 

A. 

Tri  calcium  phosphate 310  parts "j  f  Mono-calcium  phosphate ....  234,  parts. 

Keqcdre  Sulpharic  add 196     *'     y    give   •<  Calcium  sulphate 272     ** 

)  (  (Land  plaster  or  gyi>sum). 

Total ."..506     "  Total 506     *' 


Tri-calchun  phosphate 100      parts/     ^         i Mono-calcium  phosphate.    75.48  parts. 

Require  Sulphuric  add 63.22     "     \     ^^^     Icaldum  sulphate 87.74     " 

Total X63.22     ••  Total 163.22     " 

It  will  thus  be  seen  that  every  75.48  pounds  of  superphosphate, 
even  if  made  from  perfectly  pure  tri-calcium  phosphate,  must  of  neces- 
sity contain  87. 74  pounds  of  calcium  sulphate  or  anhydrous  gypsum, 
or,  to  express  it  in  hundreds,  the  purest  commercial  superphosphate 
must  contain  53.75  per  cent,  of  calcium  sulphate  and  can  contain  only 
46.25  per  cent,  of  mono-calcium  or  superphosphate.  As  a  matter 
of  facty  however,  they  seldom  or  never  contain  more  than  16  to  25, 
possibly  32  per  cent.;  this  results  partly  from  the  fact  that  the 
material  (rock  or  bone)  from  which  the  superphosphate  is  manufact- 
ured, contains  impurities,  and  partly  from  the  fact  that  the  super- 
phosphates themselves  are  purposely  diluted. 

As  scheme  B  shows,  100  pounds  of  pure  tri-calcium  phosphate  re- 
quire 63. 22  pounds  of  pure  sulphuric  acid  for  its  complete  reduction. 
In  practice,  however,  the  quantity  of  acid  necessary  to  reduce  100 
pounds  of  rock  depends  on  the  quantity  of  phosphate  and  on  the 
quantity  and  nature  of  the  impurities  in  the  rock ;  that  is,  one  must 
f  ave  an  analysis  of  the  rock  in  order  to  know  how  much  acid  to  use. 
rbe  impurities  commonly  occurring  are  carbonate  of  lime  and  mag- 
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nesia,  oxides  of  iron  and  aluminium,  aad  calcium  fluoride.  The  phos- 
phate will  not  be  reduced  completely  unless  enough  acid  isused  to  re- 
duce these  impurities  also.  As  the  products  of  this  reduction  add  noth- 
ing to  the  commmercial  value  of  the  superphosphate,  the  acid  consumed 
by  the  impurities  is  just  so  much  unavoidable  loss.  (It  should  be 
stated  that  a  small  amount  of  carbonate  of  lime  is  beneficial,  in  that  the 
gas,  liberated  from  it  by  the  action  of  the  acid,  tends  to  give  a  spungl- 
ness  and  lightness  to  the  superphosphate,  thereby  enabling  it  to  dry 
more  thoroughly  and  speedily.) 

The  following  scheme  will  show  how  much  acid  is  consumed  per 
loo  pounds  by  each  of  the  impurities  under  consideration.  The  acid 
in  all  estimates  in  this  article  is  supposed  to  be  pure  (too  per  cent.). 
In  practice  this  is  never  true  ;  the  acid  itself  will  contain  as  high  as 
fifty  per  cent,  of  impurities  (oiosdy  w^terj,  and  this  must  be  taken  into 
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F«rricoiide, rtqulre^.ait*.Sulphuric.ci<L 

Caliiumflnoride.. ..*'!!'!        "     ia5!6  ' 

Sand  and  iniolDble  matter     "     dddc   ' 

1 

is:!! 

51                          v. 

This  can  be  easily  calculated  from  the  foregoing  data.  The  fol- 
lowing table  is  a  special  case  given  as  an  illustration.  (No  allowance  is 
made  here  for  the  impurities  of  the  aeid.)  If  the  acid  contained  25 
per  cent  of  impurities,  one-third  would  have  to  be  added  to 
the  weight  of  acid  given  in  the  table. 


BK    DIP- 

h 

! 

lb.. 

RESCI.T3  or  TH«  ACTION  OF  THB  ACID  OH 
TBB  HOC  I. 

•— "-f^f"" 

1 

lh«. 

II 

lb». 

lb«. 

u 

i 

Iba. 

4 
I 

Iba. 

ll 

lb.. 

f 

s 

i 

nw. 

ibt. 

2.96" 

s.s» 

3-33 

5::5 

OnaDk  and  TolatUe  nutter 

lE-ciir.!"?.":-".-.- 

i 

§an^iiiE;;i 

TOMt 

69.36 

>■ 

Gnad  toMKudd  and  rod 

169.56 

f 


«  * 


15 

It  will  be  thus  seen  that  the  theoretical  quantity  of  acid  necessary 
to  reduce  100  pounds  of  this  particular  rock  is  sixty-nine  and  one-half 
pounds.  In  practice  it  is  usual  to  take  less  thfin  the  theoretical  quan- 
tity, so  as  to  be  sure  that  there  be  left  over,  in  the  superphosphate 
mixture,  no  free  unconsumed  acid  which  would  be  injurious  to  vege- 
tation. 

It  will  be  further  seen  that  of  these  sixty-nine  and  one-half  pounds 
only  fifty-four  and  one-half  pounds  are  consumed  in  the  reduction  of 
the  phosphate,  the  remaining  fifteen  pounds  (or  21^  per  cent,  of  the 
whole)  goes  to  the  impurities.  It  will  also  be  observed  that  the  sand 
and  insoluble  matter  consume  no  acid  and  are  not  changed  by  il.  The 
amount  of  acid  consumed  by  the  organic  matter  depends  on  the  nature 
of  the  organic  matter  and  can  be  determined  only  by  actual  trial. 

It  will  be  further  noticed  that  the  product  of  the  action  of  acid  on 
the  rock  is  a  mixture,  containing  superphosphate,  calcium  sulphate  (or 
land  plaster),  water,  sand  bther  substances. 

The  weight  of  this  mixture  in  any  particular  case  is  theoretically 
equal  to  the  weight  of  the  rock  and  acid  together ;  but  in  practice  this 
will  not  be  the  case,  for  the  following  reasons : 

The  carbondioxide  and  hydro-fluoric  acid  are  gases  and  will  pass 
off  into  the  air. 

The  calcium  sulphate  and  aluminium  sulphate  have  the  power  of 
absorbing  and  chemically  combining  with  water.  This  water  they 
will  take  up  from  the  atmosphere,  even  though  they  be  stored  away  in 
a  dry  place  under  shelter.  In  addition  to  this,  almost  all  substances, 
particularly  such  as  are  in  a  fine  powdry  condition,  have  the  power  of 
absorbing  from  the  atmosphere,  and  mechanically  holding,  moisture. 

Making  due  allowance  for  all  these  sources  of  uncertainty,  our 
zoo  pounds  of  86  per  cent,  phosphate  rock,  acted  upon  by  sixty-nine 
and  one-half  pounds  of  acid,  would  result  in  a  mixture  weighing  not 
far  from  200  pounds.  Of  the  200  pounds,  sixty-four  and  one-half 
pounds  (or  32.25  per  cent.)  is  superphosphate,  seventy-six  pounds  (or 
37.5  per  cent.)  is  calcium  sulphate  or  land  plaster. 

Camnurcial  superphosphates  are  of  necessity  9i  mixture  oi  mono-calcium 
phosphate  zxAgypsum^  and  usually  also  of  other  compounds  ;  even  if  made 
from  ap  ideally  pure  rock  (100  per  cent,  rock) — a  condition  never 
attained  and  not  desirable — ^they  cannot  contain  over  46.25  per  cent. 
of  superphosphate.  In  reality,  however,  superphosphates  in  the  trade, 
sold  as  fertilizers,  contain  only  about  8,  10  to  15,  rarely  20  per  cent,  of 
soluble  phosphoric  acid,  equivalent  to  14,  16,  25  to  32  per  cent,  of 
mono-calcium  or  superphosphate. 

OXIDES   OF    IRON    AND     ALUMINIUM — ^THEIR     EFFECTS    ON    SUPERPHOS- 
PHATES. 

The  presence  of  these  oxides  in  any  considerable  quantity  is 
regarded,  as  is  well  known,  very  detrimental  to  phosphate  rock. 
Why  is  this  ?  In  order  to  answer  this  question,  we  must  first  get  an 
understanding  of  what  is  meant  by  reversion. 

The  differences  (see  page  18)  between  tri-calcium,  bi-calcium  and 
OBono-ealcium  phosphate  have  been  explained.     Among  those  differ- 
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ences  that  of  solubility  is  the  most  important  in  an  agricultural  point 
of  view.  The  mono  calcium  is  easily  soluble  in  water,  the  bi-calcium 
scarcely  at  all  so,  and  the  tri-calcium  still  less  so.  The  manufacture 
of  superphosphate,  as  already  pointed  out,  consists  in  the  conversion 
of  the  tri-calcium  or  bone  phosphate  into  mono-calcium  or  soluble 
phosphate.  It  was  long  ago  observed  that  superphosphates  have  a 
tendency  to  deteriorate,  and  in  most  cases  do  actually  deteriorate, 
become,  that  is,  less  soluble  than  when  first  made.  The  explanation 
of  this  fact  is  that  the  mono  calcium  phosphate  goes  back,  or  rer^erts 
into  bi-calcium  phosphate.  Hence  it  is  that  the  latter  is  often  called 
"reverted  "  The  reversion  can  under  proper  conditions  become  com- 
plete. 

There  are  several  explanations  of  the  cause  of  this  reversion. 
In  the  first  place,  if  mono- calcium  and  tri-calcium  phosphate  come 
into  intimate  contact,  they  react  on  one  another,  producing  bi  calcium 
phosphate.  The  mono-calcium  extracts  from  the  tri-calcium  and 
appropriates  to  itself  one  equivalent  ot  lime,  thus  becoming  bi  caclic 
and  reducing  the  tri-calcic  to  the  bi-calcic  form.     Thus  : 

CaO)  CaO)  CaO ")  CaO ) 

CaOVPaOs        and       H2O  >-P205  give      CaO  VP2O5      and  CaO  yPaOs. 

CaO)  H20I  H2OJ  H20J 

Tri-caldc  phosphate    Mono-calcic  phosphate    Bicalcic  p'-osphate       Bicalcic  phosphate 
310  parts.  234  parts.  272  parts.  272  parts. 


544  parts.  544  p^rts. 

(It  will  be  remembered  that  CaO  stands  for  lime,  H2  O  for 
water,  and  P2  O5  for  phosphoric  acid.) 

In  the  manufacture  of  su(>erphosphate  an  excess  of  acid  must  be 
avoided.  Hence  it  will  happen  that  a  small  amount  of  tri  calcium 
phosphate  will  quite  likely  remain  over  unreduced  for  lack  of  acid ; 
and  being  intimately  mixed  with  the  mono  calcium  phosphate  will 
cause  the  reversion  just  explained.  If  the  manufacturer  possesses 
sufficient  knowledge  and  skill,  he  can,  and  will,  reduce  this  cause  of 
reversion  to  a  minimum. 

A  second  cause  of  reversion  is  the  action  of  lime,  or  also  the  car- 
bonate of  lime,  on  the  mono-calcium  phosphate,  thus : 


CaO) 

c«o) 

H20i.P205 

CaOC02 

CaO  yPiOs 

H2O.CO2 

H20J 

H20) 

and 

give 

and 

CaO) 

CaO) 

H2OVP2O 

CaO  CO2 

ttaO  S-P2O5 

H20.C0a 

H20i 

H20I 

Monoca'dum  phos- 

Calcium Carbonate. 

Bi-caldum  phos- 

Water and  Cailxm- 

phate. 

phate. 

dioxide 

»34 

100 

272 

18                 44 

234 

200 

272 

iB                44 

468  parts 

20O  parts 

544  parts 

36  parts       88parts 

668  parts.  668  parts. 

The  reversion  caused  by  lime  never  takes  place,  of  course,  in  the 
superphosphate  heap  of  the  acid  works,  for  the  reason  that  there  is  no 
lime  left  after  the  action  of  the  acid.  The  lime,  or  carbonate  of  lime, 
is  all  converted  into  sulphate  of  lime,  which  does  not  react  on  mono- 
calcium  phosphate.     This  reversion,  therefore,  is  not  one  that  con- 
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cerns  the  manufacturer,  but  does  concern  the  farmer.  Lime  should 
never  be  comfosied  wUh  super  or  acid  phosphates  unless  for  some  special 
reason  it  is  the  object  of  the  fanner  to  convert  the  superphosphate  into 
the  less  soluble  precipitated  phosphate.  All  productive  soils  contain 
lime,  and  necessarily,  of  course,  reversion  will  take  place  there,  not 
however,  perhaps,  till  the  soluble  phosphate  has  been  thoroughly 
spread  throughout  the  soil. 

We  now  come  to  a  third  cause  of  reversion,  namely,  the  presence 
of  irop  and  aluminium.  This  is  the  most  serious  of  all,  because  there 
is  no  remedy.  These  elements  will  generally  be  present  in  the  rock 
as  oxides,  but  sometimes  also  as  phosphates.  The  iron  may  be  pres- 
ent also  as  sulphide  (iron  pyrites),  but  in  this  form  is  regarded  harmless. 
The  iron  and  aluminium  unite  with  the  superphosphate  and  form 
phosphates  of  iron  and  aluminium,  which  are  exceedingly  insoluble  com- 
pounds. Hence  the  especially  injurious  effects  of  iron  and  aluminium. 

WHAT  IS  THE  GREATEST  AMOUNT  OF  IRON  AND  ALUMINIUM  PERMISSIBLE 

IN  A  ROCK  ? 

This  is  a  question  that  is  constantly  being  asked.  I  am  not  aware 
that  any  fixed  amount  can  be  settled  upon  beyond  which  these  ele- 
ments are  fatal.  Even  the  smallest  quantity  of  them  is  to  that  extent 
injurious.  One  part  by  weight  of  sesqui-oxide  of  iron  can  cause  the 
reversion  of  1.45  to  2.2  parts  of  superphosphate ;  and  one  part  of  oxide 
of  aluminium,  2.28  to  6.8  parts.  From  this  it  follows  that  3  to  4  per 
cent,  of  oxide  of  iron  and  2  to  3  per  cent,  of  the  oxide  of  aluminium 
can  cause  the  reversion  of  4.3  to  8.8  and  4.5  to  20.4  per  cent,  of  su- 
perphosphate. But  it  should  be  remembered  that  what  is  2  per  cent. , 
3  per  cent.,  4  per  cent  in  the  crude  rock  becomes  only  about  two 
thirds  that  amount  in  the  finished  superphosphate ;  therefore,  instead 
of  •'4.3  to  8.5  and  4.5  to  20.4  per  cent."  we  should  say  * 'about  2.6  to 
5  and  3  to  13  per  cent."  These  estimates  are,  of  course,  very  uncer- 
tam ;  depending,  among  other  things,  on  how  well  the  superphosphate 
dries  out  in  each  particular  case.  In  Table  IV  are  given  some  super- 
phosphates manufactured  on  a  very  small  scale  in  the  laboratory. 
During  a  period  of  fifty  days  only  one  sample  reverted  to  the  extent 
theoretically  possible  according  the  above  estimates.  It  perhaps  rarely 
happens  that  the  amount  of  reversion  theoretically  possible  actually 
takes  place.  No.  107,  which  contains  very  nearly  twice  as  much  alu- 
mina as  183,  suiTered  only  a  little  over  half  as  much  reversion.  In 
many  cases  6  or  7  per  cent,  of  alumina  would  not  prove  fatal. 

It  should  be  borne  in  mind  that  what  is  here  said  of  the  detri- 
mental effects  of  iron  and  aluminium  is  meant  to  apply  to  superphos- 
phates only.  Where  the  crude  rock  is  used  direct  as  a  fertilizer  with- 
out treatment  with  acid,  the  presence  of  iron  and  aluminium  seems  to 
make  little  difference. 

HOW  LOW  A  GRADE  OF  ROCK  WILL  IT  PAY  TO  WORK  ? 

This  is  another  question  often  asked.  It  is  one  of  great  practical 
importance.  For  while  there  is  doubtless  great  abundance  of  hi^h 
grade  rock  in  the  State,  there  are  also,  it  would  seem,  vast  deposits  of 
low  grades,  running  up  to  30  to  40  per  cent,  of  phosphate.     It  is  im- 
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portant  to  know  if  this  low  grade  rock  can  be  worked.  The  question 
cannot  be  answered  definitely.  Accessibility  to  railroad  or  water  trans- 
portation, ease  or  difficulty  of  mining,  etc.,  effect  the  question.  But 
these  are  not  the  only  things  to  be  considered.  The  kmd  of  impuri- 
ties contained  in  the  rock  also  effect  the  answer  to  the  question.  Take 
for  example  a  rock  containing  30  per  cent,  of  phosphate.  Whether  or 
not  it  will  pay  to  work  such  a  rock  manifestly  depends  largely  on  what 
the  remaining  70  per  cent,  consists  of.  A  30  per  cent,  rock  is  theoret- 
ically capable  of  producing  a  superphosphate  containing  14  to  1 8  per 
cent,  of  the  mono-calcium  (or  water  soluble)  phosphate,  equivalent  to 
8  to  1 1  per  cent,  of  soluble  phosphoric  acid,  and  this  is  but  little  below 
the  average  standard  of  commercial  superphosphates.  Jf,  however, 
as  is  likely  to  be  the  case  in  low  grade  rock,  there  is  3  or  4  per  cent, 
of  ironoxide  and  alumina  present,  the  question  of  reversion  comes  in. 
But  supposing  iron  and  aluminium  absent,  whether  the  impurity  is  mostly 
sand  or  mostly  lime  makes  a  great  difference  in  the  cost  of  manufacture. 
Suppose  two  cases ;  first,  the  rock  contains  30  per  cent,  of  phosphate 
and  70  per  cent,  of  sand ;  secondly,  the  rock  contains  30  per  cent,  of 
phosphate  and  70  per  cent,  of  carbonate  of  lime.  The  amount  of  acid 
necessary  in  the  two  cases,  for  the  complete  reduction  of  the  phosphate, 
will  differ  greatly. 
Fir-t  case : 

30lbs.ofphosphaterequ'rei8.9lb,.acid |  ^^^  jglSium^Su'lJSJLfe^:;.:  "A\%Z: 

7olb8.of»aud  -       none     )  **         I  oor.,}  *^  in^ihl 

Second  case : 


(Sand To.oolbs. 


30  lbs.  of  Phosphate  requlra  18.9  lbs.  add)  ^ 

70  ibSv  of  Calcium  carbonate  require  68.6  lbs.  acid )  ^ 


Soluble  phosphate. . . .  22.65  lb*. 

Calcium  sulpnate ^^'^S'  ^^^> 

Carbon  dioxide 30.00  lbs. 

,  Water 12.60  lbs. 

87.5 

In  each  case  the  same  amount  (22.65  pounds)  of  soluble  phos- 
phate is  produced,  equivalent  to  13.6  lbs.  of  soluble  phosphoric  acid, 
worth,  at  eight  cents  a  pound,  $1,09.  Ill  the  first  case  nineteen 
pounds  of  acid,  worth  about  38  cents,  are  required ;  in  the  latter  case 
over  four  and  one- half  times  as  much  acid,  worth  $1.75.  In  the  first 
case  a  more  concentrated  goods,  containing  as  much  possibly  as  18 
per  cent,  of  soluble  phosphate,  is  made,  equivalent  to  1 1  per  cent,  of 
soluble  phosphoric  acid ;  in  the  latter  case  the  finished  product  could 
hardly  contain  more  than  14  per  cent,  of  soluble  phosphiate,  equivalent 
to  8  per  cent  of  soluble  phosphoric  acid.  In  the  first  case  the  princi- 
pal diluent  is  sand,  worthless,  of  course,  as  a  fertilizer ;  in  the  latter, 
gypsum  or  land  plaster,  which,  on  clay  soils  in  particular  and  on  all 
soils  deficient  in  lime,  has  a  certain  fertilizing  value. 

A  ton  of  the  first  goods,  containing,  say,  220  pounds  of  soluble 
phosphoric  acid,  would  be  worth,  at  eight  cents  a  pound,  $17.60;  the 
acid  to  make  it,  253  pounds  at  two  cents,  costing  $5.06.  A  ton  of 
the  second,  containing,  say,  160  pounds  of  soluble  phosphoric  add, 
would  be  worth  $12.80;  the  acid  to  make  it,  782  pounds,  costing 
$15.64.  This  is  a  supposed  case  intended  for  illustration.  In 
actual  practice,  it  would  rarely,  perhaps  never,  happen  that  a  30 
per  cent  rock  would  produce  an  11  per  cent,  or  even  8  per  cent 
goods.     (See  table  lY.) 
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It  must  be  borne  in  mind  that  what  is  said  here  is  merely  thrown 
out  as  a  ''pointer",  and  that  in  practice  the  value  of  each  kind  and 
grade  of  rock  must  be  determined  by  actual  experiment.  We  hope 
during  the  coming  wmter  to  investigate  these  and  many  other  prac- 
tical points  in  superphosphate  manufacture,  as  applicable  to  Florida 
rock. 

THE  PURIFICATION  OF  LOW  GKADE  ROCK  BY  CHEMICAL  MEANS  POSSIBLE. 

In  a  previous  paragraph,  the  possibility  of  purifying  low  grade 
phosphate  rock  by  mechanical  means  was  touched  upon.  A  chemical 
process  of  accomplishing  this  result  has  been  successfully  practiced  in 
Europe.  In  the  great  alkali  works,  hydrochloric  (muriatic)  acid  is 
made  as  a  waste,  or  by  product,  accumulates  in  vast  quantities,  and 
becomes  a  drug  on  the  manufacturer's  hands.  This  acid  has  been  used 
in  the  reduction  of  low  grade  phosphate.  The  weak  solution  of  mono- 
calciimi  phosphate  thus  produced  is  treated  with  milk  of  lime,  which 
precipitates  the  phosphate  as  bi-calcum  phosphate.  This  known  as 
*'*ptuipitaUi phosphatt.'^^  It  is  in  the  form  of  an  exceeding  fine  pow- 
der, finer  than  can  be  turned  out  by  the  best  powdering  machine,  and 
hence  has  a,  value  approaching  that  of  mono  calcium  or  superphosphate. 

IS  n  PRACTICABLE  FOR  THE  FARMER  TO  MANUFACTURE  HIS  OWN  SUPER- 
PHOSPHATE ? 

Where  there  are  large  deposits  of  rich  rock  they  will,  of  course, 
be  worked  up  by  regular  manufacturers ;  but  there  is,  doubtless,  much 
rock  of  good  quality  scattered  in  pockets  in  comparatively  small 
quantity  broadly  over  the  State.  On  ma^y  farms  deposits  of  this  kind 
will  be  found.  The  quantity  is  too  small  to  justify  the  erection  of  large 
works,  but  sufficient  to  supply  the  wants  of  the  individual  farm  for  years. 
It  is  certainly  of  vastly  great  importance  that  the  farmer  be  able  to  util- 
ize this  rock.  It  is  in  reference  to  such  deposits  that  the  question  is 
asked.  As  is  known,  the  rock  must,  by  some  means  or  other,  be  got- 
ten into  a  comparatively  fine  powder  before  the  acid  is  applied.  This 
is  accomplished  by  the  large  manufacturers  by  running  the  rock  through 
ore  crushers,  then,  in  cases  where  necessary,  through  burstone  mills 
geared  very  much  after  the  manner  of  wheat  or  com  ^aills.  The  finer 
the  powder  the  more  quickly  and  completely  will  the  acid  do  its  work. 
In  the  case  of  the  farmer,  however,  where  celerity  of  work  is  not  so 
absolute  a  desideratum,  coarser  powder  could  be  used,  and  the  acid 
allowed  to  work  upon  it  correspondingly  longer.  Small  ore-crushers, 
to  be  geared  to  engines  or  horse  power,  can,  doubdess,  be  had  at  prices 
within  the  means,  if  not  of  a  single  farmer,  certainly  of  a  neighbor- 
hood. Moreover,  much  of  the  Florida  rock  is  so  soft  that  even  with 
a  hammer  and  a  hard  maul  a  ton  or  two  a  day  could  be  re- 
duced by  a  single  man  to  a  comparatively  fine  state.  This  might  be 
further  improved  by  sifting.  The  acid  can  be  applied  to  the  rock  in  a 
wooden  box  lined  with  sheet-lead.  The  box  may  be  of  any  convenient 
size,  ten  or  twelve  feet  lon^;,  four  or  five  feet  wide,  and  one  to  two  feet 
deep.  The  bottom  of  this  should  be  covered  with  a  certain  known 
number  of  gallons  of  water,  then  sulphuric  acid  poured  in  carefully 
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and  exceedingly  slowly,  for  great  heat  will  be  generated.  As  the  acid 
is  being  poured  iQ  the  contents  of  the  box  should  be  constantly  stirred 
with  a  wooden  paddle.  The  water  should  never  be  poured  into  the  acid, 
bnt  the  acid  always  into  the  water ^  otherwise  a  dangerous  explosion  may 
occur.  The  quantity  of  the  acid  to  be  mixed  with  a  given  quantity  of 
water  depends  on  the  strength  of  the  acid.  After  the  acid  and  water 
are  thoroughly  mixed  and  have  somewhat  cooled  down,  then  a  known 
weight  of  pulverized  rock,  depending  on  the  amount  of  acid  put  into 
the  box  and  on  the  grade  of  the  rock,  should  be  shoveled  in  spadeful 
by  spadeful  and  constantly  stirred  with  a  wooden  hoe.  If  the  rock 
contains  considerable  carbonate  of  lime,  strong  foaming  up  will  take 
place  as  the  rock  is  added  to  the  acid.  The  mixer  should  never  breathe 
the  gases  that  rise  from  the  box ;  he  should  stand  m  such  a  position 
in  reference  to  the  wind  that  the  fumes  will  be  blown  away  from  him. 
If  the  rock  contains  any  fluoride  of  calcium,  hydrofluoric  acid,  a  vola- 
tile, invisible  gas  of  most  active  and  violent  properties,  exceedingly 
dangerous  to  breathe,  passes  off  in  the  fumes.  The  mixture  should  be 
allowed  to  stand  an  hour  or  two  in  the  box,  then  shoveled  out  and  pre- 
served for  two  or  three  months  under  shelter,  when  it  will  be  ready  for 
use.  The  superphosphate  will  sometimes  harden  upon  standing,  and 
will  have  to  be  pulverized  before  fit  for  use. 

The  greatest  difficulty  in  the  way  of  manufacturing  superphos- 
phate in  this  small  way  is,  that  the  farmer  cannot  know,  without  chem- 
ical analysis,  whether  or  not  his  rock  contains  enough  phosphate,  and 
not  too  much  iron,  aluminium  and  lime  to  justify  his  working  it. 

In  a  future  bulletin  we  hope  to  have  something  of  a  more  practi- 
cal kind,  based  upon  experiments,  to  say  on  this  subject.  It  is  touched 
on  here  merely  to  show  the  difficulties  in  the  way. 

Even  if  he  cannot  manufacture  his  rock  into  superphosphate, 
there  is  no  reason  why  he  should  not  utilize  it  in  the  form  of  fine 
powder  (the  * 'floats"  of  the  trade). 


III. 
PHOSPHATE  AS  A  FERTILIZER. ' 


Is  phosphate  alone  sufficient  to  keep  up  the  fertility  of  the  soil  ? 

It  would  seem  superfluous  to  ask  that  question.  One  need,  how- 
ever, only  to  recall  much  that  has  appeared  in  the  newspapers  within 
the  last  few  months  to  be  convinced  that  such  is  not  the  case.  There 
is  apparently  a  wide-spread  belief,  at  least  one  not  infrequently  hears 
remarks  toi  that  effect,  that  nothing  further  is  needed  for  our  poor 
sandy  lands  than  phosphate. 

Chemical  analysis  of  plants  has  shown  always  and  invariably  the 
presence  of  the  following  constituents : 

Water  (oxygen  hydrogen).  Potash,  Sulphuric  acid, 

Carbon,  Lime,  Chlorine, 

Phosphoric  acid,  Magnesia,  Soda, 

Nitrogen,  Ferric  Oxide,  Silicon. 

A  number  of  other  constituents  are  sometimes  met  with.  Numer- 
ous experiments  have  demonstrated  that  plants  can  grow  and  thrive 
without  either  of  the  last  three  constituents  (Chlorine,  Soda,  Silica), 
but  no  plant  can  grow,  if  even  a  single  one  of  the  remaining  nine  are 
lacking.  The  writer  has  seen  growing  side  by  side  in  different  pots 
two  stalks  of  com,  one  of  which  was  a  magnificent  specimen  of  luxu- 
riant growth,  the  other  only  a  few  inches  high  and  withering  away. 
The  only  difference  in  the  treatment  of  the  two  was  that  the  former 
was  supplied  with  all  the  elements  of  plant-food,  whereas  the  latter  had 
all  except  a  few  drops  of  a  solution  of  iron — hardly  sufficient  in  quan- 
tity to  be  weighed.  The  withholding  of  any  other  element  of  plant- 
food  produces  similar  results. 

It  will  thus  be  seen,  therefore,  that  phosphate  will  be  of  no  avail 
unless  the  soil  already  has  a  sufficiency  of  all  the  other  elements  of 
plant-food,  or  unless  they  are  supplied  in  case  the  soil  hasn't  them. 
Ville,  the  ^eat  French  agriculturist,  regards  phosphate,  nitrogen, 
potash  and  lime  as  constituting  2l  complete  fertilizer,  that  is  containing 
all  the  elements  of  plant-food  that  need  be  supplied  by  man ;  this  he 
does  on  the  ground  that  all  the  other  constituents  are,  always,  with 
rare  exceptions,  found  abundantly  present  in  the  soil  and  in  the  atmos- 
phere. 

THE  RELATIVE  MANURIAL  VALUE  OF  SUPERPHOSPHATE,    RAW    GUANO, 
STEAMED  BONEMEAL,  COPROLITE  POWDER  AND  THOMAS  PHOSPHATE. 

Numerous  experiments  to  determine  the  relative  manurial  value  of 
the  foregoing  forms  of  phosphate  have  within  the  last  ten 
years  been  made  by  Prof.  Wagner  at  Darmstadt,  Germany.  Only 
one  series  of  those  experiments  is  at  my  command — that  with  wheat ; 
but  as  the  others  gave  similar  results,  this  one  will  serve  as  an  illustra- 
tion. The  average  of  many  experiments  are  given  in  the  subjoined 
table.     The  increased  production,  caused  by  superphosphate,  over  the 
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product  of  the  unman ured  plots,  is  set  equal  to  loo ;  and  the  increase 
caused  by  the  other  forms  of  phosphate  is  compared  with  this. 


Kind  of  MAm7s.B. 


ate. 


Supei 

Raw  Guano. 

Steamed  Bone  Meal — 

CoproUte  Powder 

Tlu>nias  Phosphate     I. 

II. 

••        in. 


aoSJ<i>^ 


•=5  2  2  & 


vo. 

> 


^v- 


lOO 

33 

10 


4 

59 
13 


Pounds  per  acre  here  mean  net  pounds  of  phosphoric  acid ;  for 
example,  if  the  superphosphate  used  contained,  say,  22  per  cent,  of 
soluble  phosphoric  acid,  then  in  order  to  get  44  pounds  to  the  acre, 
200  pounds  per  acre  of  the  gross  phosphate  would  have  to  be  used,  and 
soon  for  the  other  manures. 

The  phosphoric  acid  in  the  coprolite  powder  is  in  the  same  form 
as  that  in  the  Florida  rock,  and  what  is  true  of  the  former  may  be  taken, 
as  true — at  least  approximately— of  the  latter.  In  those  experiments 
110  pounds  of  insoluble  phosphoric  acid  in  coprolite  powder  show  less 
than  one-tenth  the  manurial  value  of  44  pounds  of  the  soluble  acid  in 
the  form  of  superphosphate.  At  2  cents  a  pound,  the  former  will  cost 
$2.21,  and  at  8  cents  the  latter  $3.52  (These  are  the  trade  rates  for 
Florida.)  There  is  this  point  to  be  considered,  however, — particularly 
in  the  case  of  light  sandy  soils  poor  in  lime — the  superphosphate  will 
do  its  work  mainly  the  first  year.  In  case  of  the  powdered  rock,  the 
effects  would  naturally  be  more  lasting.  This  is  an  interesting  point 
and  needs  to  be  experimented  upon  on  Florida  soil  and  with  Florida 
crops.  Thomas  phosphate  (or  Thomas  slag)  is  a  byproduct  of 
steel  manufacture.  Preparatory  to  manufacturing  steel,  the  ore  is  by 
a  process  of  oxidation  freed  from  phosphorus  which  goes  into  the  slag. 
This  slag  contains  an  average  of  about  17  per  cent,  of  phosphoric  acid. 
In  England  alone  more  than  100,000  tons  are  produced  annually. 
According  to  Wagner's  experiments  it  stands  second  to  superphosphate 
in  manurial  value.  It  will  be  noticed  that  three  grades  are  used, — ^I. 
fine  dust ;  II.  fine  powder ;  III.  .coarse  powder ;  and  that  the  manurial 
value  is  directly  proportional  to  the  degree  of  fineness.  This  is  true 
of  bonemeal  and  rock  powder.  Those,  therefore,  who  prepare 
powdered  rock  for  home,  or  other,  consumption  should  take  note  that 
the  finer  the  powder  the  better. 

PROF.    MAREK'S  EXPERIMENTS. 

The  results  of  a  large  number  of  experiments  by  Prof.  Marek,  of 
the  University  of  Koenigsburg,  Germany,  extending  over  the  years 
1886-87-88,  and  includmg  every  kind  of  soil  and  numerous  kinds  of 
plants,  have  just  been  published  in  book  form.     These  experiments 
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had  for  their  object  the  determination  of  the  relative  manurial  value  of 
insoluble  phosphate  in  Peruvian  guano,  coprolite  powder,  bone  meal, 
Thomas  phosphate.  Below  is  given  an  extract  or  two  from  his  tables. 
In  these  estimates  the  product  of  the  not-manured  plots  is  set  equal 
loo,  the  increase  of  the  manured  plots  over  this  is  expressed  m  per 
cent.  It  is  to  be  regretted  that  super  (or  soluble)  phosphate  was  not 
included  in  these  experiments. 

/.  SAND  Y  SOIL. 

OATS.  POTATOES  (Irish). 

Fertilized  in  the  spring.    Fertilized  in  the  spring. 

a.  Coprolite  powder 12  per  cent.  35  per  cent. 

b.  Peruvian  guano 22    **      **  13    **      " 

c.  Thomas  phosphate 18   *'      **  16   "      ** 

d.  Bone  meal 6   '*      ''  16   '*      ** 

2.  FERTILE  LOAM. 

PEAS.  SUGAR  BEETS.    POTATOES  (Irish). 

Coprolite  powder  .    .  30  per  cent.  9  per  cent  7  per  cent. 

Peruvian  guano  .     .  10   "      **  13    "      **  5    '*      ** 

Thomas  phosphate  .  .  38    "      "  8    "      "  6   **      " 

Bone  meal 44   "      "  9   **      '*  15    *'      " 

J.  POOR  LOAM. 

BARLEY.  OATS.  POTATOES  (Irish). 

Coprolite  powder  .   .      2  per  cent.  3  per  cent.  24  per  cent. 

Peruvian  guano  .    .  .  12    **'     **  51    **      "  27    "      ** 

Thomas  phosphate .  .     5    **      "  23    '*      **  3   **      '* 

Bone  meal ^    i*      <«  21    "      "  9   *'      ** 

MUCK  OR  PEAT  SWAMP.  HUMUS  SOIL. 

4.  OATS.  5    BARLEY.  6.  CARROTS. 

Coprolite  powder  .   .  30  per  cent.  25  per  cent.  25  per  cent. 

Peruvian  guano  .   .  .  36   •*      **  19   *'      *'  46   **     ** 

Thomas  phosphate  .  .  18   **      "  4   **      '*  20    **     *' 

Bone  meal 26   '*      **  6   **      **  38   **     '* 

In  the  experiments  i,  2,  4,  6,  the  following  quantities  of  fertili- 
zers were  used  per  acre,  and  half  these  amounts  in  3  and  4 :  Nitrogen 
44  pounds,  phosphoric  acid  176  pcrunds,  potash  88  pounds,  slaked 
lime  182  pounds. 

The  point  of  interest  is  that  coprolite  powder  (or  ground  phos- 
phate rock)  shows  very  considerable  manurial  value,  particularly  on 
sandy  soil  and  soil  rich  in  peat,  muck  and  humus. 

Experiments  are  not  wanting  which  show  that  rock  phosphate, 
even  when  in  the  form  of  phosphate  of  iron  and  aluminium,  is  to  very 
considerable  extent  soluble  in  humic  acid;  that  this  solvent  action  is 
diminished  or  entirely  prevented  when  lime  is  mixed  with  the  phosphate. 
The  reason  of  this  latter  fact  is  not  far  to  find.  The  lime  being  more 
easily  acted  upon,  appropriates  to  itself  and  neutralizes  the  acid,  thus 
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l^iving  it  no  chance  to  act  on  the  phosphate.  Ground  phosphate  rock 
18  especially  to  be  recommended  for  soils  rich  in  humus  and  muck  or 
peat,  and  therefore  for  bringing  fresh  and  sour  lands  into  condition. 
It  would  quite  likely  pay  to  compost  it  with  muck  and  barnyard  ma- 
nure, but,  for  the  reason  just  given,  lime  should  not  form  a  part  of 
these  composts. 

VOELCKER'S  EXPERIMENTS. 

The  following  field  experiments  by  Voelcker  are  quoted  by  Storer 
as  showing  the  value  of  finely  ground  natural  phosphates,  ''even  on 
rich  soils:" 

EXPERIMENTS  WITH  OATS  ON  MODERATELY  HEAVY  LAND. 

CROP  FROM  ACRE. 
FERTILIZERS  ON  ACRE.  ^ * v 

GRAIN  (bushels).     STRAW  (tons). 

6^  cwt.  ground  coprolites 65  13-5 

5  **  coprolites  treated  with  sul- 
phuric acid  (superphosphate)  .  .  72^^  2 

10  cwt.  ground  redonda  phosphate,  78  J^  2 

3j^  '*    bone  meal  with  sulphuric 

acid 61^  2 

4^  cwt.  precipitated  phosphate  .  .  66  i  9-10 

No  manure 60  1^ 

3  cwt.  raw  bone  meal 61  1-5  135 

20  tons  dung 70  2-5  2  i-io 

10    **       **    and  5  cwt.  coprolites 

with  sulphuric  acid 67  2 

10  tons  dung  and  6}4  cwt.  ground 

coprolites 62^  2 

5  tons  of  chalk 72  21-7 

3  **    caprolites  with  sulphuric  acid 

and  2}i  cwt.  Peruvian  guano  .  ,  64 1^  2 

EXPERIMENTS   WITH    PEAS  ON  LIGHT  LAND. 

CROP  FROM  ACRE. 
FERTILIZERS  ON   ACRE.  / * '—— > 

GRAIN  (bushels).     STRAW  (tons). 

No  manure 39  21-7 

5  cwt.  ground  coprolites •     .  .  .•.  42  2}( 
5    * '   ground  coprolites  treated  with 

sulphuric  acid  (superphosphate),  44^2  3 

5  cwt  redonda  phosphate  ....  .43,^  2)4 

4  **    precipitated  phosphate  .    .   .  40)4  2^ 

3    "    bone  meal 43^  2  17 

3  **  **  *•  treated  with  sul- 
phuric acid 42j^  2^ 

3  cwt.  coprolites  treated  with  sul- 
phuric acid  and  2}4  cwt.  Peru- 
vian guano 43  2^ 
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On  these  particular  soils  and  for  these  particular  crops,  it  would 
seem  that  the  increase  production  due  to  superphosphate  over  that  of 
the  natural  phosphates  is  so  small  as  to  hardly  justify  the  expense  of 
manufacture. 

The  high  value  of  Redonda  phosphate  is  especially  to  be  noted. 
This  phosphate  contains  scarcely  any  lime,  but  consists  almost  wholly 
of  phosphate  of  alumina,  and  would  be  valueless  for  manufacture  into 
superphosphate.  This  kind  of  rock  is  by  no  means  valueless  as  a  fer- 
tilizer, however. 

MAREK'S   FORMULAS. 

The  fertilizers  used  in  Marek's  experiments,  quoted  above,  were 
compounded  according  to  the  following  formulas.  They  may  be  sug- 
gestive and  useful,  and  we  therefore  give  them : 


CONTAINING: 

Nitrogen, 
lbs. 

Phosphoric 
Add. 
lbs. 

Potash 

(KaO). 

lbs. 

time 

(OiO). 

lbs. 

NO.  X.  COFKOUTX  FB&TIUZKR. 

xoo6  lbs.  CoDroUte  meal 

aso 

3U 

640    "    Sulphate  of  ammonia 

55 

aao    '*           *•         "potash 

no 

»m>    "    AlakfMllimr  

140 

a73 

wo.  a.  8TBABCBD  BONB  ICBAL. 

X006  lb#.  Steamed  bonemeal ............... 

46.0 
8.8 

sao 

iA    "    Sulohatc  of  ammonia.  ■-■,-■,,.  ,r,, , 

2ao    "         ■"        "potash 

no 

350    *•    SlakedUme 

i8a 

NO.  3.  TBOKA8  PROSPHATB. 

ros8  Iba.  Thomas  i>hosDhater r  ^  r  - 

aao 

455 

99C      "     HnlnViat*  nTflmmnnifl. 

55 

MQ    '•           ^*          "  potash., ...    ..T....     T 

no 
40 

NO.  4.  PBmnVIAN  OUANO. 

ii'5«i  lbs.  Peruvian  miano 

& 

aao 

81 

7A    "    Sulohate  of  ammonia 

lAo    •*          '•         *' ootash 

70 

497    ••    Slakcdlimc ^ 

'  "  374 

The  lime  in  these  formulas  is  added  in  order  to  equalize  that  con- 
stituent in  all  the  fertilizer ;  it  would,  of  course,  not  be  used  in  a  form, 
ula  of  which  superphosphate  forms  a  part. 

WAGNER'S  FORMULAS. 

Wagner  recommends  the  following  combinations  of  superphos- 
phate,  potash  and  nitrogen.  The  numbers  indicate  pounds  per  acre, 
and  is  a  medium  application : 

FOR  TOBACCO. 

Soluble  phosphoric  acid,  36  pounds,  or  180  pounds  of  a  20  per 
cent,  superphosphate. 

Potash,  72  pounds,  or  360  pounds  of  a  20  per  cent,  sulphate  of 
potash. 

Nitrogen,  16  pounds,  or  135  pounds  of  nitrate  of  soda. 
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FOR   CEREALS. 

Soluble  phosphoric  acid,  45  pounds^  or  225  pounds  of  a  20  per 
cent,  superphosphate. 

Potash,  45  pounds,  or  90  pounds  of  a  50  per  cent  chloride  of 
potash. 

Nitrogen,  22  pounds,  or  180  pounds  of  nitrate  of  sod^. 

FOR  PEAS,  BEANS  AND  OTHER  LEGUMINOUS  PLANTS. 

Soluble  phosphoric  acid,  45-55  pounds,  or  220-270  pounds  of  a 
20  per  cent  superphosphate. 

Potash,  62-70  pounds,  or  310-350  pounds  of  a  20  per  cent  kai- 
nit 

Nitrogen. — Very  little,  if  any,  nitrogen  need  be  applied.  Legu- 
minous plants  contain  more  'nitrogen  than  any  others,  and  it  would 
seem  that  they,  of  all  others,  should  be  most  bountifully  supplied  with 
that  element.  But  this  is  not  the  case.  They  are  endowed,  as  num- 
erous experiments  have  demonstrated,  with  the  remarkable  power  of 
themselves  getting  their  nitrogen  to  a  large  extent  from  the  atmos- 
phere. 

FOR   POTATOES   (IRISH). 

Soluble  phosphoric  acid,  27  pounds,  or  135  pounds  of  a  20  per 
cent,  superphosphate. 

Nitrogen,  31  pounds,  or  200  pounds  of  nitrate  of  soda. 

FOR  BEET  ROOTS,  CARROTS,  CHICORY. 

Soluble  phosphoric  acid,  54  pounds,  or  270  pounds  .of  a  20  per 
cent,  superphosphate. 

Nitrogen,  36  pounds,  or  225  pounds  of  nitrate  of  soda. 

FOR   TURNIPS. 

Soluble  phosphoric  acid,  45  pounds,  or  225  pounds  of  a  20  per 
cent,  superphosphate. 

Nitrogen,  40  pouads,  or  270  pounds  of  nitrate  of  soda. 

As  legumes  possess  special  powers  of  gathering  up  nitrogen,  so 
tubers  and  roots  possess  very  great  power  qi  absorbing  potash.  Un- 
less, therefore,  the  soil  is  unusually  poor  in  potash,  it  will  not  be  nec- 
essary to  supply  that  constituent  in  their  case. 

FOR    FRUIT   TREES. 

Soluble  phosphoric  acid,  1-5  pound,  or  i  pound  of  a  20  per  cent, 
superphosphate. 

Potash,  J/^  pound,  or  i  pound  of  a  50  per  cent  chloride  of  pot- 
ash. 

Nitrogen,  i  pound  of  nitrate  of  soda. 

Quantity  for  a  full  grown,  well  developed  tree. 

FOR  CUCUMBERS,   MELONS,  SQUASHES,  ASPARAGUS,  STRAWBERRIES. 

Soluble  phosphoric  acid,  45  pounds,  or  220  pounds  of  a  20  per 
cent,  superphosphate. 

Potash,  67  pounds,  or  135  pounds  of  a  50  per  cent  chloride  of 
potash. 

Nitrogen,  27  pounds,  or  180  pounds  of  sodium  nitrate. 
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It  should,  of  course,  be  borne  in  mind  that  these  are  general  rec- 
ommendations, to  be  changed  to  suit  peculiar  local  conditions  of  ^oil 
and  climate.  The  quantity  of  each  constituent  given  is  neither  the 
highest  nor  lowest  that  may  be  u^red,  but  is  intended  to  represent  a 
medium  application.  If  blood  and  bone,  dried  blood,  cotton  seed 
meal  or  fish  scrap  are  used  as  sources  of  nitrogen,  instead  of  nitrate 
of  soda,  it  should  not  be  forgotten  tlfat  they  contain  considerable 
potash  and  phosphoric  acid,  and  that  these  two  constituents  of  the 
formulas  can  be  diminished  correspondingly. 


CONCLUSION. 


How  can  the  farmer  best  utilize  the  small  deposits  of  phosphatic 
material  that  are  found  on  his  own  farm  or  in  his  own  neighborhood  ? 
To  the  smalf  farmer  that  is  the  most  vital  of  all  the  phosphate  questions 
before  the  State.  In  order  to  answer  it  experiments  of  the  following 
kind  should  be  made : 

I.  To  test  the  effect  of  composting  muck,  farm-yard  manure, 
cotton-seed  meal,  etc.,  with  finely  pulverized  phosphate  rock,  and 
"phosphate  clay." 

There  is  reason  to  expect  that  some  of  the  phosphate  would  be 
converted  into  superphosphate  and  that  it  would  be  otherwise  rendered 
more  available  as  plant  food. 

I  [.  To  determine  the  relative  manurial  value  of  superphosphate, 
pulverized  phosphatic  rock,  and  composts  such  as  are  described  under 
I,  the  tests  to  be  made  with  various  crops  and  on  all  kiiids  of  soil. 

That  the  superphosphate,  pound  for  pound,  is  far  more  valuable 
for  immediate  production  than  the  insoluble  or  tri<  calcic  phosphate 
has  long  ago  been  settled ;  but  the  former  costs  four  times  as  much  as 
the  latter.  Would,-  or^  would  not,  the  same  money  laid  out  in  the 
latter  be  in  the  long  run  the  better  investment  ?  But  more  particularly 
in  cases  where  the  farmer  has  phosphate  on  his  own  farm,  can  he 
afford  to  pay  out  ready  cash  for  the  superphosphates  of  the  large 
manufacturers  ? 

III.  To  determine  whether,  or  not,  the  farmer  can  economically 
manufacture  his  own  superphosphate. 

Considering  the  difficulties  in  the  way,  no  one  would  hesitate  to 
answer  this  question  in  the  negative,  but  for  the  fact  of  the  phos- 
phatic deposits  at  the  farmer's  door  and  on  his  own  land.  This  makes 
the  question  worth  asking  and  attempting  to  solve. 

COST   OF  SULPHURIC   ACID. 

The  following  are  New  York  quotations  for  June  2,  1890  : 
Clear  and  most  concentrated,  66^  Baume ;  best  brimstone  acid  : 
Single  ton,  i^  cents  per  pound ;  10  ton  lots,  i  cent  per  pound ; 

50  ton  lots,  I  cent  less  i  per  cent,  per  pound.     Carboys  cost  $1.50 

net. 
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(Note. — Carboys  would  doubtless  he  received  back  by  the  dealer 
in  acid,  the  buyer  paying  return  freight.)  66°  Baume  acid  will  con- 
tain only  about  80  per  cent.  acid. 

FREIGHT   RATES   ON   SULPHURIC     ACID,    NEW   YORK  TO  JACKSONVIIXE, 

RELEASED,    CLYDE   LINE. 

In  carboys,  boxed,  32  cents  per  100  pounds. 
In  iron  casks,  18  cents  per  pound. 
Rate^  quoted  May  30,  1890. 

PRICE  OF   S.    C.    PHOSPHATE   ROCK   IN   CHARLESTON. 

The  following  quotations  per  ton  have  obtained  during  the  past 
winter  and  spring  :  "Alongside  vessels,  crude,  $5.75 ;  hot-air  dried, 
$6.25;  dried,  $7.25;  ground  rock,  $8.50." 
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TABLE  I.  (Continued.) 


[aKAI«Y8BS  ICAIKLT  BY  J.  J.  RAULB.] 

The  name  and  post  office  of  the  sender  is  given  with  each  sample ; 
where  stated  by  the  sender  what  county  the  deposit  is  located  in,  the 
name  of  the  county  is  given  in  brackets.  It  is  not  known  to  us 
what  counties  the  others  are  from. 
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310 

211 

211  (fl) 

312 

213 

214 

215 

2X6 

217 

2l8 

219 

320 

221 

222 

223 

320 
227 
228 
329 
230 
231 
232 

233 
234 

336 

238 

?4i 
342 

243 
«44 


it 
«< 


F.  W.  Pope,  Jacksonville. 
Josie  McDonald,  Archer,  [Levy  county]. 
F.  S.  McDonald, 
Preston  King, 
Charlie  McDonald, 
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B.  T.  Paine,  Jacksonville 
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C.  W.  McDonald.  

J.  S.  McFal),  Wildwood,  [Marion  county] 

A.  J.  Russell,  Tallahassee,  [Wakulla  county]. 

Bmmons,  Lake  City,  " 

Bills  &  Hardgrave,  Citra,  [Levy  county] 
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36.32 
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■50 
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71.76 
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TABLE   II. 


Contents  of  Iron  and  Aluminium  in  some 
Florida  Phosphates. 

[analyses  by  j.  j.  bari.b.1 


Moisture 

Organic  and  volatile  matter 

Sand  and  insoluble  matter 

Ferric  oxide 

Alunina 

lime 

Phosphoric  acid 

Carbonic  add 

Fluorine  and  undetermined 

TABLE  III. 

(Calculated  from  Table  II.) 

Moisture 

Organic  and  volatile  matter 

Sand  and  insoluble  matter 

Ferric  oxide 

Alumina 

Calcium  carbonate 

Tricaldum  phosphate 

Aluminium  phosphate 
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0.02 
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7.27 
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TABLE  IV 

(ANALTBIS  BV  J.  J.  BARLB.] 

., bytiHtlDKiipaiU  bywciElit  of  FlOrbU  rock  with  9  parti  by  we%ht  o( 

i^  ipedGc  sravlW  (about  60  fa  cent.  add).      Tbe  rock  was  powdered  (o  ib  all  le 
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NOTICE. 

The  laboratory  of  the  Station  will  be  worked  to  its  utmost  capacity 

for  several  months  in  a  special  line  of  investigation,  and  hence  all  ap. 

plications  for  analyses  will  be  declined. 

Jas.  p.  DePass, 

Director. 


GENERAL   POLICY. 


The  policy  in  part  I  have  laid  down  to  follow  is : 

I .  To  find  out  the  best  and  cheapest  manures  for  all  agricultural 
products. 
'     2.  The  best  and  cheapest  methods  of  cultivation. 

3.  The  tools  which  do  the  best  work  and  are  best  adapted  to  our 
soil  and  crops. 

In  regard  to  the  two  first,  I  have  given  some  opinions  in  report- 
ing crops.  In  reference  to  the  third,  I  have  also  made  some  reports. 
It  may  be  well  to  state  farther  for  the  information  of  our  farmers,  that 
the  one  horse  Planet  Jr.  cultivator  is  a  most  complete  tool,  and  ought 
to  be  on  every  farm.  It  does  its  work  well,  is  easily  handled  and  saves 
labor.  This  cultivator  will  do  the  best  kind  of  work  in  a  grove  or 
orchard.  It  is  adapted  to  rough  and  smooth  land,  and  to  land  with 
or  without  stumps.  The  Chattanooga  Plow  Works  gives  us  in  the  New 
South  the  best  turn  plow  I  have  used.  This  firm  manufactures  also 
cheap  and  most  excellent  cane  mills.  I  have  just  had  tested  one  of 
their  portable  turnaces  and  self-skimming  evaporators  for  making 
syrup.  It  is  light,  easily  managed  and  does  good  and  rapid  Work. 
Mr.  J.  W.  Butler,  a  practical  syrup  and  sugar  maker,  gave  an  exhi- 
bition  of  this  furnace  and  evaporator  on  the  station  on  the  3d  of 
November,  which  was  a  demonstration  of  its  superior  advantages  in 
syrup  making,  for  cleanliness  and  for  uniform  quality  of  syrup.  Juice 
was  kept  flowing  in  the  pan  at  one  end  constantly,  by  means  of  a 
faucet  in  a  barrel  elevated  above  the  pan,  and  in  twenty-three 
minutes  Mr.  Butler  had  syrup  running  out  the  other  end,  which  was 
kept  up  until  the  day  faded  into  night. 

Clark's  two-horse  cutaway  harrow  is  a  most  excellent  tool,  and 
for  pulverizing  rough  and  cloddy  land  and  for  covering  small  seed 
after  the  land  is  broken  up  is  without  an  equaL  In  preparing  a 
piece  of  land  this  fall  for  rye,  which  had  grown  up  in  large  weeds  and 
grass,  I  run  this  harrow  both  ways  over  the  field,  and  it  not  only  broke 
them  down,  but  to  a  large  extent  cut  them  up,  thus  making  it  easy 
work  for  a  one  horse  turn  plow  to  turn  under  weeds  and  grass 
thoroughly. 


CORN  EXPERIMENT. 


The  main  idea  in  the  corn  experiment  this  year  was  in  selecting  a 
plot  of  land  that  would  represent  as  near  as  possible  the  average  land 
of  the  State.  Without  a  practical  knowledge  of  the  producing  quali- 
ties of  the  plots  selected  last  year,  results  proved  that  the  quality 
of  land  was  above  the  average;    one   plot  bringing   19^   bushels 


per  acre  and  the  other  13  bushels  without  fertilizer.  The  yield 
last  year  in  excess  of  the  natural  land,  as  may  be  seen  in  Bulletin 
7,  under  very  heavy  fertilization  was  too  small  to  warrant  the 
opinion  that  excessive  and  costly  fertilization  of  corn  would  be  profit- 
able. Nor  am  I  prepared  from  this  year's  experience  to  venture  the 
opinion  that  the  intensive  system  will  become,  or  ought  to  be  the 
rule  of  the  farmer  in  regard  to  this  crop.  Seasons  and  climatic 
causes  largely  modify  the  yield,  and  these  are  so  variable  in  our  State 
as  to  prevent  any  definite  average  as  to  annual  production.  It  has  be- 
come a  settled  conviction  among  farmers  that  our  climate  is  not 
adapted  to  the  profitable  production  of  corn  as  a  marketable  crop. 
While  the  yield  has  doubtless  had  much  to  do  with  this  opinion, 
the  true  cause  may  most  likely  be  attributed  to  the  soil.  The  follow- 
ing analysis  in  Bulletin  2,  Of  the  station  soil,  five  inches  deep,  taken 
from  a  part  of  the  farm  that  has  been  cleared  the  longest,  and  which 
has  been  in  cultivation  over  thirty  years,  gives  an  idea  of  its  product- 
ive forces :  Water,  0.51  per  cent.  ;  organic  and  volatile  matter,  1.27  ; 
sand,  96.02  ;  clay,  2.77  ;  oxides  of  iron  and  aluminum,  0.33;  lime, 
0.06;  magnesia,  0.03  ;  phosphoric  acid,  0.07  ;  potash  and  soda,  0.09. 
This  land  was  originally  high  hammock,  bordering  a  large  lake. 
This  one  in  Bulletin  5  is  taken  from  the  virgin  soil  in  low  hammock, 
about  one  hundred  yards  from  the  lake,  the  same  depth  :  Moisture 
at  100  degrees,  0.59  per  cent.;  organic  and  volatile  matter,  2.50; 
lime,  0.03  ;  magnesia,  0.02 ;  phosphoric  acid,  0.02  ;  potash  and  soda, 
o.  10;  iron  and  aluminum  oxides,  0.13;  clay,  0.50;  sand,  96.00. 
These  two  samples  give  some  idea  of  the  available  land  upon  the 
station. 

Now,  if  these  are  compared  with  the  analysis  of  land  planted 
in  corn  adjacent  to  Missouri  Experimental  Station,  on  which  a  most 
elaborate  and  scientific  experiment  last  year  was  made,  it  will  be  seen 
that  the  Missouri  soil  is  far  better  adapted  to  the  growth  of  corn  than 
that  used  by  me.  It  is  as  follows:  Analysis,  i,  a.  :  Water  at  100 
degrees,  1.82  per  cent.;  nitrogen,  total,  o  14^  carbon,  total,  1.63  ; 
loss  by  ignition',  6.97 ;  silica,  77.82  ;  aluminum,  8.93  ;  oxide  of  iron, 
3.05;  lime,  0.63;  magnesia,  0.64;  potash,  1.32;  soda,  1.59;  phos- 
phoric acid,  0.08.  The  increase  does  not  warrant  the  use  of  fertiliz- 
ers on  this  soil.  In  Florida  the  question  as  to  whether  it  is  profitable 
to  plant  corn  has  been  settled  by  the  universal  practice  of  our  farmers 
who  plant  the  standard  crop*-  in  trying  to  make  enough  for  home  de- 
mands. It  would  be  a  sad  day,  indeed,  if  they  were  to  reach  the 
conclusion  that  it  would  be  better  to  buy  their  grain  instead  of  raising 
it,  until  the  products  of  our  State  in  the  farming  sections  change, 
as  they  have  done  so  largely  in  East  and  South  Florida.  And  it  is  be- 
coming a  very  important  question  with  some,  in  the  Eastern  and 
Southern  portions  of  our  State  where  vegetables  and  fruits  are  the  lead, 
ing  products,  if  the  planting  of  corn,  at  least  to  a  limited  extent,  would 
not  be  better  than  to  neglect  it  altogether,  when  the  prices  paid  for  West- 
ern corn  ranges  from  60  cents  to  $1.00  per  bushel,  and  forage 
from  $20.00  and  upwards  per  ton,  to  say  nothing  of  the  labor  and 
time  in  hauling  it. 
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The  land  selected  was  as  poor  as  I  thought  could  be  found  on  the 
station,  except  some  which  was  almost  entirely  sterilized  by  various 
causes  unnecessary  to  mention  here.  The  rows  were  five  feet  apart 
and  the  corn  on  the  unfertilized  plot  averaged  three  feet  in  the  drill, 
the  fertilized  about  eighteen  inches.  The  stand  on  each  plot  was  a 
complete  one. 

The  stand  in  the  fertilized  plots  was  too  crowded  and,  as  a  result, 
some  stalks  failed  to  ear  while  some  others  did  not  bear  as  heavy  ears 
as  they  otherwise  would  have  done. 

The  fodder  was  not  pulled  and  the  corn  was  fully  matured. 

The  land  was  prepared  by  bedding  with  the  New  South.  The 
water  furrow  was  fertilized  March  14th,  and  covered  with  two  fur- 
rows by  a  four  inch  bull-tongue.  On  March  24th  the  furrows  were 
opened  with  a  b\ill-tongue  and  the  seed  planted  and  covered  with  two 
furrows  by  the  same  plow. 

When  the  plants  began  to  break  the  ground  and  some  were  up  as 
high  as  one  or  two  inches,  a  straight-toothed  harrow  was  run  across  the 
plots,  leaving  them  level.  The  use  of  the  harrow  at  this  time  is  two- 
fold. First,  it  breaks  the  crust,  ensuring  a  good  stand ;  and,  second, 
it  serves  as  a  working  by  killing  the  young  grass  and  the  germs  of  grass 
seed  just  beginning  to  sprout. 

The  corn  was  worked  by  the  Planet  Jr.  cultivator  on  April  nth, 
25th  and  May  13th.  When  laid  by  it  was  about  four  feet  high  or 
when  it  was  bunching  to  tassel. 

The  unfertilized  plot  yielded  7^  bushels. 

Plot  No.  2  was  fertilized  with  Pot-Ammoniac,  manufactured  by 
the  Cotton  Ginning  Company,  Madison,  Fla.  Its  cost,  delivered, 
was  $27.50  per  ton.  One  thousand  pounds  was  placed  on  an  acre 
and  the  yield  was  20^  bushels.  The  excess  costing  per  bushel  in 
round  figures  $1.05. 

No.  3. — One  thousand  pounds  of  Blood  and  Bone  was  used  at  a 
cost  of  $36.50  per  ton.  The  yield  was  24  J^  bushels.  Cost  per 
bushel  of  excess  was  $1.11. 

No.  4. — This  experiment  was  made  with  a  compost  made  on  the 
farm,  the  formula  of  which  is  given  below,  at  the  rate  of  one  ton  per 
acre.  Outside  the  stable  manure  the  cost  of  materials  in  one  ton  was 
$6.6^.  The  yield  was»2  7  54  bushels.  Cost  per  bushel  of  excess  was 
in  a  fraction  of  35  cents. 

No.  5  was  made  with  one  thousand  pounds  black  cotton-seed 
meal  manufactured  by  the  Cotton  Ginning  Company,  of  Madison, 
Fla.  Its  cost  per  ton,  with  freight,  was  $22.50.  The  yield  was  32^ 
bushels.     The  cost  per  bushel  of  excess  was  nearly  46  cents. 

In  giving  the  value  per  bushel  of  the  excess  the  fractional  part 
of  a  cent  is  not  stated. 

The  Pot-Ammoniac  and  Blood  and  Bone  experiments  will  be 
dropped  out  the  next  season  for  the  reasons  that  they  are  too  costly 
and  are  not  adapted  to  corn.  For  the  same  reason  we  dropped  out 
this  year  several  fertilizers  used  the  last. 

It  will  be  seen,  by  comparing  the  experiment  with  cotton-seed 
meal  with  last  year's,  that  the  same  amount  of  corn  per  acre  was  made 


this  year  on  much  poorer  land  with  one  thousand  pounds  as  was  made 
with  one  ton  the  past  year.  The  cause  of  this  may  be  that  last  year 
there  was  not  enough  rain  to  dissolve  the  manure,  the  season  being 
very  dry  in  the  growing  and  making  period,  While  this  year  there  were 
good  rains 

The  above  fact  suggests  that  too  much  fertilizer  may  be  used  and 
as  good  results  with  a  less  quantity  may  be  obtained.  The  land  so 
heavily  fertilized  the  past  year  with  crushed  cotton-seed  and  cotton- 
seed meal  was  planted  again  this  year  without  fertilizing.  The  yield 
was  less  than  land  that  had  never  been  fertilized  in  the  same  field. 

-  The  experiments  the  past  year  was  in  favor  of  cottonseed  meal. 
This  year  the  compost  makes  the  cheapest  corn  and  the  cottonseed 
meal  the  next. 


IRISH  POTATO  EXPERIMENT. 


The  object  of  this  experiment  was  a  test  of  the  various  kinds  of 
seed  sold  in  Jacksonville,  in  order  to  find  the  best  adapted  to  our  soil 
and  climate.  Accordingly  I  bought  seed  of  every  variety  ofTered  on 
the  market  the  middle  of  January. 

The  land  was  prepared  by  bedding  out  the  rows  three  and  one- 
half  feet  wide.  The  fertilizer  used  was  the  compost  as  given  on  an- 
other page.  The  amount  per  acre  was  2,000  pounds,  or  thirty-six 
pounds  to  the  row,  allowing  seventy  yards  square  to  the  acre.  The 
fertilizer  was  evenly  distributed  in  rows  by  hand,  and  mixed  by  running 
a  straight  shovel  or  bull  tongue  in  the  row. 

The  seed  was  cut  thin  with  one  and  two  eyes  and  dropped  one 
foot  apart  in  drill  on  January  30,  and  covered  with  two  furrows  by  a 
New  South.  They  were  plowed  March  20,  and  plowed  and  hoed 
April  12. 

The  March  freeze  cut  them  back  to  the  ground,  but  they  soon 
rallied,  making  a  good  stand.  The  seasons  were  very  favorable.  The 
soil  was  light  and  sandy,  high  and  dry,  and  of  medium  quality.  The 
plot  selected  had  been  cultivated  for  years  in  vegetables  and  field 
crops. 

The  potatoes  were  well  matured  and  of  good  size,  having  but  a 
very  small  percentage  of  culls. 

The  earliest  was  the  Chili  Red,  and  next  The  Beauty  of  Hebron. 
The  Chili  Red  began  to  mature  about  April  loth,  and  The  Beauty  of 
Hebron  the    20th.     The  Scotch  Magnum  was  the  latest,  maturing 
about  the  15th  of  May,  and  the  Burbank  a  week  earlier. 

The  following  eight  varieties  were  planted :  Jackson  White, 
Eastern  Fancy  Rose,  Chili  Red,  The  Early  Beauty  of  Hebron,  Peer- 
less, Russetts,  Burbank  and  Scotch  Magnum. 

The  Scotch  Magnum  yielded  104^  bushels  per  acre. 

The  Burbank,  iSoyi  bushels. 

The  Russetts,  74 J^  bushels. 

Peerless,  no^  bushels. 


Early  Beauty  of  Hebron,  104  biuhels. 

Chili  Red,  74^  bushels. 

Extern  Fancy  Rose,  52  bushels. 

Jackson  White,  22^  bushels. 

They  were  all  white  except  the  Scotch  Magnum  and  Early 
Beauty  of  Hebron,  which  are  pink  eyed. 

It  will  be  obseryed  that  the  largest  yield  was  made  by  the  Bur- 
bank. 

There  was  no  experiment  made  in  unfertilized  land.  Experience 
has  demonstrated  that  Florida  soil  will  not  produce  the  potato  unless 
well  fertilized,  except  in  fresh  hammock.  When  planted  in  hammock 
the  yield  is  not  large  comparatively,  and  then  it  is  liable  to  injury  from 
worms  and  fungus  growths,  which  causes  it  to  rot  sometimes  before 
maturity  or  soon  after  being  dug.  Even  in  rich  garden  spots  or  cow- 
pens  on  pine  land,  when  there  is  much  vegetable  matter  in  the  soil, 
the  rot  assails  the  potato  and  renders  it  almost  worthless. 

The  above  crop  was  free  from  any  disease  or  enemy,  and  seed 
potatoes  were  saved  for  fall  planting. 

The  potato  after  being  dug,  if  housed  in  a  dry  dark  room  or  under 
the  house  where  it  is  dry,  and  spread  out,  not  being  allowed  to  bulk, 
will  keep  bright  through  the  summer  and  fall.  If  housed  where  the 
light  is  not  excluded,  they  become  watery  and  the  skin  greenish,  ren- 
dering them  unfit  to  eat 

The  Irish  potato  as  a  paying  crop  is  rather  doubtful  in  Northern 
Florida,  unless  it  can  bd  made  in  larger  quantities  than  the  above  ex- 
periments indicate,  and  unless  it  can  be  marketed  earlier  than  other 
sections  more  favorable  to  its  production.  The  Chili  Red  and  Beauty 
of  Hebron,  if  they  can  be  produced  in  sufficient  quantity  and  without 
too  much  cost  as  to  fertilizers  and  transportation,  give  some  promise  in 
this  direction. 

If  in  South  Florida,  where  fall  and  winter  plantings  can  be 
made  without  the  fear  of  damaging  frosts,  and  where  they  can  be  ma- 
tured early  in  the  spring,  if  they  can  be  produced  in  sufficient  quantity 
and  shipped  in  car-load  lots,  which  is  cheaper,  it  is  possible  that  this 
section  of  the  State  may  have  a  monopoly  of  the  early  market. 

For  the  benefit  of  those  who  are  interested  in  this  crop,  both  for 
market  and  home  consumption,  I  quote  largely  from  Bulletin  4,  Sec- 
ond Series  of  the  Louisiana  Experimental  Station,  an  elaborate  and 
extensive  experiment  on  two  stations : 

First,  on  Sugar  Experiment  Station,  No.  i,  Audubon  Park,  New 
Orleans,  ten  varieties,  usually  sold  for  seed  in  New  Orleans,  were 
fertilized  with  cottonseed  meal  and  acid  phosphate  at  the  rate  of  500 
pounds  per  acre.  The  yield  in  merchantable  potatoes  was  from  74.4 
to  136.6  barrels. 

On  the  North  Louisiana  Experiment  Station  fifty-seven  varieties 
were  planted.     In  regard  to  soil  it  says  : 

**The  soil  was  a  loose  gray  sand,  very  poor.  Previous  culture, 
ensilage  corn  Broken  with  two  horses.  Rows  laid  off  three  feet 
apart,  with  straight  shovel,  into  these  furrows  the  fertilizer  was  evenly 
distributed  by  hand  and  covered  with  two  furrows  of  turn  plow.     This 
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was  opened  again  with  straight  shovel  and  into  this  furrow,  pieces  of 
potatoes,  cut  to  three  or  four  eyes,  weredropped,  twelve  inches  apart 
and  covered  with  a  turn  plow.  The  fertilizer  used  was  700  pounds 
per  acre,  of  a  mixture  consisting  of  400  pounds  cottonseed  meal,  200 
pounds  acid  phosphate  and  100  pounds  kainit.  The  seasons  were 
very  propitious.     It  received  one  cultivation  with  hoe  and  plow." 

The  conclusions  as  to  yield  were : 

*'Sixof  the  above  varieties  yielded  over  four  hundred  bushels  per 
acre,  viz.:  Boston  Peerless,  Vermont  Early  Rose,  Beauty  of  Hebron, 
Cayuga,  Callun's  Superb,  and  Russet.  Eleven  gave  over  three  hun- 
dred and  fifty  bushels,  viz.:  Parson's  Prolific,  Enos  Seedling,  Home 
Comfort,  Late  Favorite,  Webb's  Early,  Sylvian,  Extra  Early  Vermont, 
Dunn's  Seed.  Early  Puritan,  Dictator,  Piatt's  No.  5.  Thirteen  fol- 
lowed with  yields  over  three  hundred  bushels  per  acre,  viz. :  Baker's 
Imperial,  Strawberry,  Bliss'  Triumph,  Burb^k,  Sunset,  Great  Eastern, 
English  Kidney,  Rural  Blush,  Irish  Cup,  Scotch  B.,  Dunnmore,  James 
Vick,  and  Buffalo  Beauty.  Of  the  remainder,  seven  gave  less  than 
two  hundred  bushels  per  acre. 

**The  lowest  yield   was  170  bushels  per  acre,  while  the  highest 

43S-" 

In  reference  to  size  of  seed  it  says : 

''Shall  we  plant  the  whole  potato  or  cuttings,  and  what  size  of 
each  are  most  productive  and  economical  ?  Seven  varieties  of  potatoes 
were  used,  each  being  treated  exactly  alike. 

*'In  each  row  there  were  planted  eight  large  potatoes,  [aj ;  eight 
medium  potatoes,  [b] ;  eight  pieces,  cut,  two  or  more  eyes,  [c] ;  and 
eight  pieces  cut  to  one  eye,  [d] ;  weighed  and  planted  one  foot  apart. 

''Below  is  a  table  giving  weight  of  potatoes  and  cuttings  planted ; 
[a],  weight  of  eight  large  potatoes  ;  [b],  weight  of  eight  medium  pota- 
toes; [c],  weight  of  eight  cuttings,  two  or  more  eyes,  and  [d]  weight 
of  eight  cuttings,  one  eye. 


NAMI$  OF  VARIETY  USED. 


Early  Rose 

Boston  Peerless 

Beauty  of  Hebron 

Rural  Blush 

Extra  Early  Vermont 

Russett 

Burbank 


Weight  of  8 
larg^e  potatoes 
planted. 

"A" 


3 
4 

2 

3 

2 
3 
I 


11-16 

7-24 
7-16 
5-16 


lbs 
lbs 
lbs 
lbs 
lbs 
lbs 
lbs 


Weight  of  8  me- 1  Weight  of  8  cut- ,  Wcifcht  of  8 
dium  potatoes.tings,  2  or  more  cuttings.one 
planted.  eyes  planted,     eye  planted. 


'B' 


1-4 
5-8 

I  4 
7-16 


lbs 

lbs 

lb 

lbs 

lb 

lbs 

lb 


•  Q.I 


7-16 

5-« 

7-16 

7-16 

B-8 

1-2 

3-16 


lb 
lb 
lb 
lb 
lb 
lb 
lb 


1-6  lb 

1-8  lb 

1-4  lb 
3-16  lb 

iS  lb 

1-8  lb 

1-8  lb 


In  regard  to  the  yeld : 

**The  productive  results  obtained  concur  with  those  of  previous 
years;  the  larger  the  seed  pUnted  the  greater  the  yield.  The  econom- 
ical refults  are,  however,  different.  To  determine  these  an  account 
must  be  taken  of  seed  planted  and  the  net  yield  per  acre  determined. 
To  make  this  plain,  a  table  is  given  showing  amounts  planted  per  acre 
with  each  experiment  and  variety,  together  with    the   net   yield.     In 


this  calculation  a  farmer's  acre  seventy  yards  square  is  assumed  for 
convenience.  The  rows  were  three  feet  apart  and  the  potatoes  drop- 
ped one  foot  apart.     This  gives  14,560  hills  per  acre. 

"The  following  will  give  a  concise  statement  of  results: 


VARIETY. 


Barly  Rose 

Boston  PeerlcM 

BcAUty  of  Hebron 

Rural  Blush 

Bxtxm  Barly  Vennont. 


Barbank 


"A 

• 

•♦B 

t."     .1 

Bushels  per 

Bushels  per 

acre. 

acre. 

• 

2 

• 

s 

^ 

% 

1 

4rf 

1 

1 

41 

!5l 

wH 

»78M. 

\ 

^ 

45 

3254 

266 

25554 

97}< 

n^H 

4^  . 

192  ^ 

st« 

\r 

3354 

14 

ig^ 

43 

211 

3254 

I60K 

22054 

87 

3454 

up  »» 

Bushels  per 
acre. 


I 


14 
20 

14 

20 

16 

6 


248 
335 
254 

242 

207 


15    I  225 


Bushels  per 
acre. 


t 

a 


t 

12 

4 
4 
4 


1 


25454 

209 

203 

147 

X3I 

isP 


"From  the  above  it  would  seem  that  while  the  total  production 
is  in  direct  proportion  to  the  size  of  potato  planted,  the  net  yield,  after 
deducting  seed  planted,  varies  but  little.  It  is  doubtful  whether  on  a 
large  scale  pieces  of  potatoes  larger  than  four  eyes  or  smaller  than  two 
eyes,  will  be  found  of  the  most  profitable  use  as  seed." 

Twenty  experiments  with  different  kinds  and  quality  of  fertilizers 
were  made,  among  which  acid  phosphate  and  cottonseed  meal  gave  the 
best  results.  Kainit,  it  states,  does  not  appear  to  be  adapted  to  this 
crop.     It  says  also  that — 

"The  mineral  forms  of  nitrogen  did  not  accomplish  results  ex- 
pected. They  were  doubtless  washed  from  the  soil  by  the  very  heavy 
rains  of  early  spring  before  the  plant  could  assimilate  them,  and  again 
suggest  caution  in  the  use  of  these  forms  upon  sandy  soils  in  this  cli- 
mate. 

"Cotton  seed,  either  whole,  crushed  or  composted,  and  cottonseed 
meal  are  most  excellent  forms  of  nitrogen  for  this  plant,  and  when 
combined  properly  with  acid  phosphate  gives  the  best  fertilizers  for 
Irish  potatoes." 

The  following  deductions  from  experiments  are  given  to  our  read- 
ers which  may  be  of  value  to  them : 

"First :  Select  for  planting  varieties  known  to  be  adapted  to  soil 
and  climate. 

"Second :  Western-raised  potatoes  are  as  good  for  seed  as  those 
raised  in  the  East,  and  are  usually  cheaper. 

"Third:  There  is  no  necessity  of  bu3dng  seed  from  either,  as 
home-grown  seed  are  equal  if  not  superior  to  any. 

"Fourth:  Cotton  seed,  or  cottonseed  meal,  mixed  with  a  high 
grade  acid  phosphate,  furnishes  an  excellent  and  cheap  fertilizer  for 
potatoes,  and  should  be  used  liberally. 

"FLfth :  That  cuttings  containing  from  two  to  four  eyes  are  per- 
haps the  best  size  of  the  seed,  when  planted  on  a  large  scale. 
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**Sixth:     That  any  early  potato  crop  when  properly  harvested 
and  shipped  can  be  made  very  profitable." 

/    I   note  that  the  unfertilized  land  brought  from  56  to  75.6  bushels 
of  merchantable  potatoes,  and  with  culls  from  71.4  to  92.1  bushels. 

With  15 1 2  lbs.  cottonseed  meal  and  420  lbs   acid  phosphate,  the 
largest  yield  was  made  372.5  bushels,  including  50  bushels  of  culls. 


FERTILIZERS. 


The  fertilizers  used  mainly  on  the  farm  this  year  were  Blood  and 
Bone,  Ground  Bone,  Pot  Ammoniac,  Black  Cotton  Seed  Meal,  Paine  & 
Son's  Orange  Food  and  Cane  Fertilizer,  Acid  Phosphate,  Copperas,  and 
a  compost  made  on  the  farm. 

The  formula  for  compost  is :  2000  lbs.  stable  manure  and  333 
lbs.  each  of  cottonseed  meal,  kainit  and  acid  phosphate  placed  in  cov- 
ered pen,  in  the  order  named,  the  above  constituting  one  layer  and 
wet  thoroughly  this  repeated  until  pen  is  full,  when  the  top  is  covered 
with  dry  dirt  and  left  from  two  to  three  months,  when  it  is  ready  for 
use.  The  compost  is  prepared  for  distribution  by  taking  out  one  side 
of  pen  and  cutting  from  the  top  down  and  mixing  well  with  hoe,  being 
careful  to  break  all  lumps. 

This  compost  was  used  on  every  crop,  except  with  cane,  giving 
very  gratifying  results.  I  have  modified  its  proportions  for  the  next 
year,  adding  other  materials  for  the  purpose  of  improving  it,  while  I 
have  also  retained  the  above  formula  for  use. 

My  object  is  to  produce  a  fertilizer  that  is  within  the  reach  of 
every  farmer  in  the  State,  if  a  little  indust  ry  and  care  is  used,  that  is 
cheap,  and  that  will  produce  results  with  those,  the  cost  of  which  are 
beyond  the  man  of  moderate  means.  The  above  formula  is  made  upon 
the  station  at  a  cost  of  $6  66  for  materials,  outside  of  labor  and  the  stable 
manure.  Two  men  can  take  manure  out  of  stable,  weigh  it,  and  with 
the  other  ingredients  pen  from  eight  to  eleven  tons  a  day.  A  basket 
or  barrel  is  filled  with  stable  manure  and  weighed.  After  weighing 
several  barrels  an  average  can  be  obtained,  when  the  work  may  proceed 
without  further  delay.  The  same  course  is  pursued  with  the  other 
materials. 

I  selected  four  rows  of  orange  trees  and  used  25  lbs.  of  this  com- 
post on  one  row,  15  lbs.  ground  bone  on  the  second,  15  lbs.  of  Paine 
&  Son's  Orange  Food  on  the  third,  15  lbs.  of  acid  phosphate  on  the 
fourth.  The  acid  phosphate  alone,  while  it  produced  some  results, 
was  not  as  good  as  either  of  the  other  three. 

The  other  three  produced  a  fine  growth  and  but  little,  if  any,  dif- 
ference would  be  observed  between  them. 

On  vegetables,  such  as  cabbage,  beets,  onions,  beans,  lettuce, 
okra,  squashes  and  melons,  both  water  and  musk,  I  used  the  compost  in 
comparison  with  cottonseed  meal,  and  the  results  were  very  much  in 
favor  of  the  compost.  It  is  noticable  that  in  the  use  of  cottonseed 
meal  and  crushed  cotton  seed  no  benefit  to  a  second  crop  is  observed, 
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while  the  above  compost  improves  the  lands.  Some  advantage  is  per- 
ceptable  the  second  year  with  rotted  bone  and  gossypium,  but  not  to 
that  extent  where  the  compost  is  used. 

The  compost  used  on  peach  and  pear  trees  is  a  most  excellent  fer- 
tilizer, and  the  addition  of  one  pound  of  sulphate  of  iron,  which  is 
copperas,  is  manifest. 

Thus  far  cottonseed  meal  and  the  compost  give  the  best  results  for 
a  greater  variety  of  crops  over  others  used. 


ANALYSIS  OF  SOME  FLORIDA  WEEDS  AND 

GRASSES. 


I.  The  Value  to  be  Attached  to  Chemical  Analysis  of  Feeding  Stuffs. 
II.  Meaning  of  the  Terms  Used  in  the  Analysis  of  Feeding  Stuffs. 
III.  Some  Florida  Weeds  and  Grasses  as  Feeding  Stuffs. 


J.  M.   PICKELL. 


In  Table  I  (end  of  Bulletin)  are  given  the  analysis  of  a  few  grasses  and  weeds  common 
in  Florida. 


I.    The  Value  to  be  Attached  to  Chemical  Analysis  of  Feed- 
ing Stuffs. 

The  animal  organism,  notwithstanding  its  great  complexity, 
is  composed  of  comparatively  few  substances.  These  few  substances 
can  be  reduced  to  still  fewer  classes.  All  animal  matter  is  either  com- 
bustible or  incombustible  (ash).  The  combustible  part  is  either  nitro- 
genous (containing  nitrogen)  or  non-nitrogenous  (not  containing  nitro- 
gen). The  non  nitrogenous  part  consists  of  fat,  oil,  tallow,  etc.  The 
muscles,  tendons,  nerves,  etc.,  are  made  up  of  nitrogenous  substan- 
ces. These  various  substances  find  their  way  into  the  animal  organ- 
ism through  the  food.  This  is  equivalent  to  saying  through  plants. 
All  animals  live  either  directly  or  indirectly  on  vegetable  matter. 
Hence,  we  would  expect  to  find  close  resemblance  in  the  compo^i- 
tion  of  animal  and  vegetable  substances.  This  resemblance  (almo«?t 
identity)  exists.  The  ash  of  plants  contains  every  substance  found  in 
the  ash  of  animals.  The  combustible  part  of  plants  contains  either 
identically  the  same  compounds  found  in  the  combustible  part  c>f 
animals,  or  else  the  compounds  from  which  the  latter  are  built 
up.  Chemical  analysis  alone  cannot  tell  whether  a  plant  is  fit  for 
food,  but,  if  fit  for  food,  it  can  tell  how  much  of  the  vari- 
ous crude   food   constituents   if  contains.     What  gives   value   to   a 
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feeding  stuff,  however,  is  not  haw  much  of  the  crude  food  constitu- 
ents it  contains,  but  how  much  of  those  constituents  is  digestible. 
Digestibility  can  be  ascertained  only  by  experiments  on  animals.*  (It 
should  be  stated  that  there  are  artificial  or  laboratory  methods 
of  testing  digestibility,  and  that  they  give  results  closely  coincid- 
ing with  those  obtained  by  actual  experiments  on  animals.)  Chemi- 
cal analysis,  therefore,  unaccompanied  by  digestion  experiments,  is 
merely  suggestive  of  what  may  be  the  value  of  a  feeding  stuff! 

II.    Meaning   of    Terms    Used    in   the  Analysis  of    Plants. 

Protein. — ^This  term  is  used  to  designate  all  nitrogenous  sub- 
stances in  a  feeding- stuff.  The  greater  part  of  these  consists  of  albumi- 
noids, of  which  there  is  a  large  number.  Albumin  (the  white  of  an 
egg),  fibrin  (lean  meat),  and  casein  (the  basis  of  cheese)  will  serve  as  ex- 
amples. They  are  all  quite  similar  in  composition.  All,  whether  of 
vegetable  or  animal  source,  consist  of  nitrogen,  carbon,  hydrogen,  ox- 
ygen and  sulphur,  in  about  the  following  proportions  : 

Carbon 52  to  54  per  cent. 

Hydrogen      7  per  cent. 

Nitrogen 15  to  17  per  cent. 

Oxygen 21  to  24  per  cent. 

Sulphur I  to  1.5  per  cent. 

As  previously  stated,  the  muscles,  tendons,  nerves  and  the  blood 
(largely) — in  a  word,  that  part  of  the  organism  subject  to  the  greatest 
wear  and  tear  and  waste  is  made  up  of  albuminoids.  Albuminoids 
are,  therefore,  the  most  important  part  of  feeding  stuff;  they  are  also 
the  least  abundant  and  most  costly.  A  plant  which  furnishes  them  in 
greatest  quantity  is,  other  things  being  equal,  the  most  valuable.  As 
a  rule,  the  albuminoids  are  most  abundant  in  young,  tender  and  grow- 
ing plants.  As  the  plant  becomes  mature  they  accumulate  in  the 
seeds.  Hence  it  is  that  grasses  whose  seeds  are  so  small  as  to  be 
largely  lost  in  harvesting,  or  else  so  small  as  to  escape  mastication  and 
to  pass  through  the  system  undigested,  should  be  cut  while  young, 
before  the  albuminoids  have  gone  into  the  seeds. 

Fiber. — This  is  the  most  abundant  of  the  non-nitrogenous  con- 
stituents of  plant  food.  The  framework  of  plants  consists  of  cells, 
sacks  or  tubes,  the  walls  of  which  are  cellulose  or  wood  fiber.  Ex- 
amples of  almost  pure  cellulose  are  cotton,  flax,  unsized  paper.  Cel- 
lulose is  noted  for  its  slight  solubility —neither  water,  weak  acids  or 
alkalies  dissolve  it.  By  the  action  of  strong  sulphuric  acid  <  vitriol) 
it  is  converted  into  grape  sugar.  Cellulose  is  not,  as  was  formerly 
supposed,  indigestible.  But  the  digestibility  decreases  the  older 
and  more  woody  a  plant  is.  As  much  as  30  to  70  per  cent,  of 
that  contained  in  most  of  the  common  fodders  is  digestible. 

Nitrogen-free  Extract. — Under  this  head  are  included  starch, 
sugar  (cane,  fruit  and  milk  sugar)  and  gums.     Starch  is  identical  in 

*Hxpenments  of  this  kind  require  complicated  and  costly  apparatus,  as  well  as  much 
time  and  a  s:reat  amount  of  most  painstakiuf  observation  and  work  ;  and  few,  if  any.  have 
been  made,  or  are  being  made,  in  this  country.  All  that  is  known  on  the  subject  is  due 
mainly  to  German  scientists. 
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composition  with  cellulose,  and  it  is  second  to  it  in  quantity  in  the 
vegetable  kingdom.  If  boiFed  with  dilute  acid  it  is  converted  into 
grape  sugar. 

Crude  Fat. — If  dry  vegetable  substances  are  washed  with  ether, 
the  ether  will  extract  therefrom  the  vegetable  oils  and  fats,  and  also 
small  quantities  of  waxlike  substances  and  coloring  matter.  These 
oils,  fats,  waxlike  substances  and  coloring  matter  are  not  easily  (if  at 
all)  separable  from  one  another,  and  are  all  included  under  the  term 
"crude  fat" 

Fiber  or  cellulose,  starch,  sugar,  gums  and  fat  are  all  composed 
of  hydrogen,  oxygen  and  carbon,  and  are  known  collectively  as  carbo- 
hydrates. Just  as  the  albuminoids  are  the  muscle  producers,  so  these 
Don  nitrogenous  substances  atre  lieat-producers.  Their  consumption 
supplies  the  animal  body  with  warmth. 

The  digestible  fiber,  starch,  sugar,  gums  are  all  regarded  of  equal 
value  as  heat  producers.  The  digestible  fat,  on  the  other  hand,  is 
regarded  as  having  2^  times  the  heat  producing  capacity  of  the  fore- 
going pound  for  pound.  Digestible  fat,  therefore,  is  2  ^  times  as 
valuable,  pound  for  pound,  as  the  other  heat-producers. 

Nutritive  Ratio. — The  quantity  of  digestible  albuminoids  in  a 
feeding- stuff  as  compared  with  the  quantity  of  digestible  heat-pro- 
ducers is  known  as  the  nutritive  ratio.  Average  meadow  hay  has  the 
following  composition : 

Water 14.3  per  cent. 

Ash  6.2 

Protein 9.7         "        ;  digestible   5.4,  c  r  56  per  cent,  of  the  whole. 

Crude  fibre 26.3        "        ;  "  15.0,  or  57 

Nitrogen-free  extract 41.0        "        ;  "  25  8,  or  63 

Crude  fat 2.5         "        ;  "  1.2,  or  48 

Multiply  the  digestible  fat  by  2^,  and  we  get  3.  Now  add  3, 
the  digestible  fiber  15,  and  the  digestible  nitrogen-free  extract  25.8,  and 
we  get  43.8.  The  nutritive  ratio  of  average  meadow  hay  is,  there- 
fore, as  5.4  to  43.8,  or  as  i  to  8.1. 

The  following  is  the  nutritive  ratio  of  some  common  feeding  stuffs  : 

Potatoes I  to  12         Wheat  bran i  to    4 

Turnips i   **    8         Corn  meal i   **  10 

Oats I   **    6  Cottonseed  meal  .     .    .  i   **     lyi 

Maize I   **    9  Wheat  straw    .    .     .    .  i   **  69 

Cow  peas i   **    3         Oat  straw i   **  28 

Brewer's  grain  (dry)  .    .1   *  *    3  J^     Pea  straw i   *  *    4 

The  meaning  of  this  is  that  potatoes  contain  12  times,  cow  peas 
3  times,  wheat  straw  69  times  as  much  heat-producing  as  muscle  pro- 
ducing substance.  Cow  peas  have  a  narrow  nutritive  ratio,  that  is 
are  rich  in  protein.  The  reverse  is  true  of  potatoes  and  wheat  straw, 
which  have  a  wide  nutritive  ratio. 

It  is  manifest  that  an  animal  should  be  supplied  daily  with  food 
in  such  quantity,  and  containing  the  heat-producers  and  muscle-pro- 
ducers in  such  proportions  as  to  compensate  for  the  daily  wear,  tear 
and  drain  upon  its  system.  And  if  the  feeding  is  to  be  economical, 
it  should  be  so  conducted  that  there  be  no  unnecessary  consumption 
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of  the  various  food  constituents.  If.  for  example,  it  be  found  that  a 
given  animal  needs  1.50  pounds  of  albuminoids,  9.5  pounds  of  nitro- 
gen-free extract  and  fiber,  and  0.4  pounds  of  fat  per  day,  it  would 
manifestly  be  wasteful  to  mix  its  food  in  such  a  way  that  it  would  get 
2  pounds  of  albuminoids  per  day.  A  food  so  proportioned  as  to  meet 
exactly  the  requirements  of  the  animal  is  called  a  ration.  It  is  evident 
that  the  ration  will  vary  according  to  the  size  of  the  animal,  according 
to  whether  it  is  at  rest  or  work,  according  to  whether  it  is  young  and 
growing  or  is  full  grown,  fattening  or  not  fattening,  milking  or  not 
milking,  wool-producing  or  not  wool  producing.  The  observant 
stock-feeder  has  been  quick  to  note  these  different  requirements. 

A  goodly  number  of  scientific  experiments  have  been  made  with 
a  view  to  fixing  Feeding  Standards. 

Thus  it  has  been  found  that  for  1,000  pounds  of  live  weight  ani- 
mals need  the  following  quantity  of  food  and  proportions  of  the  differ- 
ent nutrients  per  day : 

NUMBER  OF  POUNDS  OF  DRY  MATTER,  AND  OF  EACH  NUTRIENT   NEEDKD 
PER   DAY   BY   EACH    I,000   POUNDS   OF   LIVE   WEIGHT: 


Horse  at  Ught  work 21.00 

Horse  at  hmry  work 25  50 

Oxen  at  rest  in  staU        17-50 

Oxen  at  heavy  work 26.00 

Oxen  &tteninff,  ist  period :  27  00 

2d       ••      26  00 

3d       *•      I  25.00 

Milk  cows 24.00 
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0.15 

3.40 
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0.50 

2.50 

1500 

0.50 

3  00 

14. 80 

0.70 

2.70 

14.80 

0.60 

2-5 

12.5 

0.40 

This  list  might  be  indefinitely  extended,  but  it  is  sufficient  to  show 
that  the  teachings  of  science  agree  with  the  everyday  experience,  that 
the  food  of  an  animal  must  be  adjusted  to  the  kind  of  life  the  animal 
leads.  Thus  an  ox  at  hard  work  requires  not  only  morg  food  than 
when  at  rest,  but  also  a  differently  compounded  food.  Whereas  171^ 
pounds  per  day  of  a  food  containing  i  pound  of  digestible  albumm- 
oids  to  12  pounds  of  digestible  heat-producers  are  sufficient  when  at 
rest,  at  hard  work  26  pounds  of  a  food  in  which  the  proportion  of 
albuminoids  is  twice  as  great  (i  to  6)  is  necessary. 

A  glance  over  table  No.  i  (see  end  of  Bulletin)  will  show  that  cot- 
tonseed meal,  cow  peas,  wheat  bran  and  cow  pea  vines  are  to  be 
classed  in  the  order  named  among  the  feeding  stuffs  especially  rich  in 
albuminoids;  oats,  clover  hay,  Indian  corn  among  the  moderately 
rich.  Indian  corn,  it  will  be  noted,  is  much  less  concentrated  than 
oats,  contains,  that  is,  much  more  starch  and  much  less  albuminoids. 
A  feeding  stuff  rich  in  albuminoids  should  be  fed  in  connection  with 
coarse  fodders,  such  as  are  rich  in  fiber,  starch,  etc.  ;  cottonseed  meal. 
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for  example,  with  a  small  amount  of  corn  meal  and  with  considerable 
amount  of  hay,  corn  fodder,  etc. 

It  was  not  intended  here  to  more  than  barely  touch  on  the  subject 
of  cattle  feeding.  Too  much  thought  cannot  be  given  to  it.  Enough 
has  been  said  to  indicate  that  scarcely  any  single  feeding  stuff  meets 
all  requirements  of  a  perfect  ration  and  to  emphasize  the  advantage  of 
using  mixed  feed. 

III.     Some   Florida  Weeds  and   Grasses   as   Feeding   Stuffs. 

THE    beggar    weed. 

Diligent  search  for  a  hay-producing  plant  suitable  to  Florida 
soil  and  climate  has  been  made  in  recent  years.  The  beggar  weed 
seems  to  meet  these  demands  to  large  extent,  and  deserves  most 
careful  consideration.  Below  is  given  an  analysis  of  it.  The 
analysis  expresses  the  number  of  pounds  of  the  different  nutrients 
in  loo  pounds  of  the  air-dry  plant.  By  air-dry  is  meant  that  the 
plant,  after  being  cut,  was  cured  by  exposing  it  a  short  while  (a  day 
or  so)  to  the  sun,  and  then  allowed  to  lie  under  shelter.  The  plant 
was  not  rained  on  or  otherwise  wet  after  cutting.  A  plant  will  vary  in 
composition  according  to  the  soil,  the  manuring,  season,  etc.  Hence 
to  get  at  the  average  composition,  many  analyses  of  many  plants  grown 
in  different  places,  in  diflerent  years  and  under  different  conditions  of 
fertilizmg,  should  be  made.  The  analysis  given  here  is  that  of  two 
plants  only,  cut  at  different  stages  of  development  (one  in  green  seed, 
the  other  not  yet  seeding),  grown  the  same  season  (the  one  just 
passed)  and  on  different  soil,  one  high  hammock,  twenty  or  thirty  years 
in  cultivation,  and  not  recently  fertilized,  the  other  flat  pine  woods 
richly  fertilized.  Alongside  of  the  beggar  weed  analysis  is  given  the 
average  composition  of  average  meadow  hay : 

Beggar  Weed.  Average  Meadow  Hay. 

Moisture 9.16  per  cent  14.30  per  cent. 

CrudeAsh 4.72  **  6.20 

Crude  Protein ti.85  **  9  70 

Crude  Fat 2.92  '*  2.50 

Crude  Fiber 29-29  '*  26.30 

Nitrogen-free  extract ....  42.06  **  41  00 

Nutritive  ratio i  to  7  **  i  to  8 

The  digestibility  of  the  different  nutrients  in  the  beggar  weed  has, 
so  far  as  I  know,  never  been  determined  ;  but  assuming  it  to  be  equal 
to  that  of  average  meadow  hay,  its  nutritive  ratio  is  as  i  to  7,  whereas 
that  of  the  hay  is  as  i  to  8 — a  decided  advantage  in  favor  of  the  weed. 

As  to  the  best  time  of  cutting  the  weed  for  hay  I  am  not  in. 
formed,  but  on  general  principles  would  say,  before  the  seeds  have 
matured  and  the  stalk  has  hardened  too  much  into  indigestible  fiber. 
As  has  been  stated,  the  albuminoids  are  most  abundant  in  the  young 
and  growing  parts  of  plants.  As  the  plant  matures,  they  are  trans- 
ferred to,  and  accumulate  in,  the  seeds,  at  the  expense  of  the  other  parts 
of  the  plant.     If  the  matured  seeds  are  quite  small,  liable  to  drop  off 
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in  harvesting  or  to  escape  mastication,  the  albuminoids  in  them  are 
lost  to  the  animal. 

Beggar  weed  will  make  two  crops  of  hay.  The  second  crop  is 
said  to  be  less  stemmy  than  the  first,  and  is  regarded  by  some  as  the 
very  best  of  hay,  when  properly  cured. 

FROELICHIA  FLORIDANA. 

This  weed  is  sometimes  known  as  cotton  head.  It  flourishes 
over  the  northern  and  western  and  perhaps  oiher  parts  of  the 
State.  A  recent  writer  in  the  Times-Union  states  that  he  has  seen 
cattle  eat  it  freely.  It  contains  about  one-third  as  much  crude 
protein  as  the  beggar  weed,  about  two-thirds  as  much  crude  fat,  and 
somewhat  more  crude  fiber  and  nitrogen,  free  extract.  Though  it  may 
possess  considerable  value  as  a  nutrient,  it  is,  from  a  chemical  stand- 
point, vastly  inferior  to  the  beggar  weed.  Assummg  that  each  pos 
sess  the  digestibility  of  meadow  hay,  the  nutritive  ratio  of  beggar 
weed  is  as  one  to  seven  and  of  the  cottonhead  as  one  to  twenty  three. 
The  plant  analyzed  was  cut  August  22,  and  was  in  bloom. 

SAND    SPUR. 

The  plants  analyzed  were  cut  September  12th.  The  spurs  were 
still  somewhat  green.  If  the  plants  had  been  cut  at  an  earlier  stage 
of  growth,  they  might  have  shown  better  analysts.  The  crude 
fat,  fiber  and  nitrogen-free  extract,  in  this  grass  is  about  the  same 
in  quantity  as  that  in  average  meadow  hay,  but  it  contains  but 
little  over  one-half  as  much  crude  protein. 

PURSLEV. 

Plant  cut  while  in  bloom  September  6th.  This  is  a  common 
garden  weed  and  is  sometimes  used  as  a  pot-herb.  Hogs  are  found  of 
it.  The  green  plant  contains  about  90  to  95  per  cent,  of  water.  The 
air-dry  plant  is  very  rich  in  protein  and  fat,  poor  in  fiber  and  nit- 
rogen-free extract. 

CRAB   GRASS,    BULL   GRASS,     CROWFOOT   GRASS,    LOUISIANA   GRASS. 

The  analysis  would  indicate  that  these  are  all  good  grasses, 
but  they  contain  considerably  less  protein  than  average  meadow  hay. 

WIRE  GRASS. 

Poor  in  protein. 


SPANISH   MOSS. 

By  this  is  meant  the  gray  moss  that  hangs  in  long  festoons  on  the 
trees  of  our  Florida  forests.  I  have  often  seen  cattle  chewing  this 
moss,  more  particularly  in  the  winter  and  early  spring.  Analysis 
shows  it  to  possess  considerable  crude  nutrients.  Assuming  that 
these  nutrients  are  as  digestible  as  in  the  case  of  oat  straw,  moss 
possesses    considerably  more  value    as  a  feeding  stuff    than    oat 
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straw.  This  is  merely  from  a  chemical  standpoint.  Whether  or  not 
moss  alone  can  sustain  the  life  of  an  animal  for  a  considerable  time  is 
a  question.  Chopped  up  fine  and  sprinkled  over  with  a  little  wheat- 
bran,  com  or  oat-meal  and  salt,  it  might  possibly  prove  of  some  value. 

COTTON-SEED   MEAL  AS  A  FEEDING   STUFF. 

Among  Southern  food  products,  there  is  one  which,  though  com- 
ing more  into  use  as  its  virtues  are  becoming  understood,  is  still 
too  much  neglected.  I  refer  to  cotton  seed  and  cottonseed  meal 
(even  cottonseed  hulls  are. being  fed  to  great  advantage  as  coarse 
fodder).  The  report  of  the  South  Carolina  Experiment  Station 
for  1888  has  this  to  say  of  cottonseed  meal : 

''Chemically  considered,  a  ton  of  cottonseed  meal  must  be 
equivalent  to  two  tons  of  corn  for  feeding  stock,  if  there  are  at 
hand  coarse  fodders,  such  as  hay  and  straw,  to  mix  with  it.  When 
fed,  something  like  one-tenth  of  the  plant-food  contained  in  it  is  lost, 
and  is  not  recovered  in  the  manure.  Its  feeding  value  is  in  the  neigh- 
borhood of  $40,  its  commercial  value  as  fertilizer  about  $25.  If  fed, 
and  the  manure  saved,  its  value  is  then  $40x25 — 2.5o=$62.5o.  If 
used  as  a  fertilizer,  its  value  is  $25.  The  difference  between  the  two 
methods  of  using  is,  therefore,  $37.50." 

The  same  report  estimates  the  following  as  a  suitable  daily 
ration  for  a  milk  cow  of  one  thousand  pounds,  live  weight :  10 
pounds  fodder  corn  (field  cured),  1 1  pounds  oat  straw,  20  pounds  tur- 
nips, 3  pounds  corn  meal  and  15  pounds  of  cottonseed  meal. 


TABLaH  I. 


The  analyses  in  this  table  down  to  and 
including  278  were  made  at  the  Florida 
Agricultural  Experiment  Station  by  J.  J. 
Earle.  The  rest  are  from  various  sources 
and  are  given  for  purpose  of  comparison. 
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A.  Beggar  weed  (Desmodium  molle) 

166*    Beggar   weed  (lower  part,  mainly 

stalk) 

367*  Beggar  weed  (upper  part,  leaves  and 
oranches) 

B.  Beggar  weed 

a68i-    Beggar  weed  (lower  part,   mainly 

sulk) 

s6ot  Beggar  weed  (upper  part,  leaves  and 

Drancnes) 

Averase  of  the  above 

170.  Cotton  head  weed  (Prcelichia    Flor- 

idana) 

271 .  Sandspur  gfrass  (Cenchrus  tribuloides) 
273.  Wire  grass  ( Aristida) 

273.  Purseiy  (Portulaca  oleracea) 

274.  Crab  grass  (Panicum  sanguinale). . . . 

275.  Bull  grass  (Hleusine  Indica) 

276.  Crowfoot  grass  (Bleusine  Egyptica). . 

277.  Louisiana  grass  (Paspalum  piatycaule) 

276.  Moss  (Tilland«»ia  usneoides  L.) 

Clover  hay 

Timothy  hay  (Phleum  pratense) 

Baled  hay,  '^extra  fine'' 

Oat  straw 

Cow-pea  vines 

Sweet  potatoes 

Pumpkins 

Oats 

Indian  com,  Dent 

Cow-pea 

Cottonseed  meal 

Cottonseed  (hulls  and  kernels) 

Cottonseed  nulls 

Wheat  bra n    

Green  leaves  (of  trees) 
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100  pounds  of  air-dry  plant  contain 
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*266  and  267  are  lower  and  upper  part  of  a  plant  five  feet  high  and  in  seed. 

1268  and  269  are  lower  and  upper  part  of  a  plant  two  feet  high  and  not  yet  in  seed. 
On  basis  of  digestibility  of  meadow  hay. 
On  basis  of  digestibility  of  oat  straw. 
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ERRATUM. 

On  page  17,  Bulletin  No.  11,  occurs  this  paragraph: 
The  same  report  estimates  the  following  as  a  suitable  daily  ration 
for  a  milk  cow  of  one  thousand  pounds  live  weight :    ten  pounds  fod- 
der corn  (field  cured),  eleven  pounds  oat  straw,   twenty  pounds  tur- 
nips, three  pounds  cornmeal  and  fifteen  pounds  cottonseed  meal. 

Instead  of  fifteen,  it  should  be  five  pounds  of  cottonseed  meal. 


TOBACCO. 

An  effort  was  made  last  year  to  make  extensive  experiments  in 
tobacco.  Seed  of  the  best  quality  was  obtained  and  plantings  were 
made  on  carefully  prepared  beds  as  early  as  December  6,  '89.  Every 
month  these  were  continued,  and  while  the  seed  sprouted  well,  still 
in  a  few  days  nothing  but  a  few  plants  were  left.  The  attention  of  the 
entomologist  was  called  to  it  and  the  fact  discovered  that  the  flea  beetle 
was  doing  the  damage,  but  the  discovery  was  too  late  to  get  in  an 
early  setting  of  plants.  On  June  the  14th  and  19th,  sowings  were 
again  made  from  which  a  fine  stand  of  plants  were  obtained.  These 
were  set  out  in  the  early  part  of  July,  and  by  the  middle  of  September 
were  cut  and  stored  away  in  the  barn.  The  plants  immediately 
suckered  out,  and  before  a  killing  frost  another  crop  had  been  made. 
I  used  the  cabbage  patch,  planting  in  the  same  hills  from  which  the 
cabbage  had  been  taken.     The  crop  was  a  luxurient  one. 

This  planting  demonstrates  that  every  vegetable  grower  can  make 
a  paying  crop  of  tobacco  by  having  his  plants  ready  for  the  field  by  th^ 
time  his  vegetables  are  gathered  and  shipped. 

The  two  crops  which  a  planting  makes  will  have  been  housed  be- 
fore the  time  of  fall  or  winter  gardening  begins.  Thus  their  lands  can 
be  kept  in  good  condition  by  cultivating  growing  crops.  Stable 
manure,  cottonseed  meal,  or  good  wood  ashes,  have  been  found  to  be 
ipecially  adapted  to  the  plant. 

All  tobacco  growers  insist  on  cooking  the  soil  by  burning  brush 
and  log  heaps  freely  for  seed  beds.  I  tried  burnt  and  unbumt  beds 
this  year  and  last,  both  on  old  and  new  land,  and  got  plants  both  ways. 
A  rather  damp  place,  with  a  sun  exposure,  is  the  best.  If,  however, 
the  bed  can  be  irrigated  without  packing  the  soil,  it  will  doubtless 
serve  every  purpose. 

Since  writing  the  above,  Mr.  Henry  J.  Fenton,  the  F.  C.  &  P. 
expert,  has  examined  my  fall  crop  of  tobacco  and  pronounced 
it  as  good  as  any  he  has  seen  grown  in  Florida.  This  is  an  encourag- 
ing fact,  as  the  opinion  of  some  was  that  late  tobacco  did  not  cure 
well. 

TO  KILL  OR  PREVENT  THE   FLEA   BEETLE — BY   DR.  J.  C.   NEAL. 

Apply  Pyrethrum  Powder  {Insect  Powder)  freely  every  other  day. 
Use  fresh  powder  and  the  insects  will  soon  disappear ;  or 

To  one  gallon  air-slaked  lime  add  one  fluid  ounce  carbolic  acid, 
or  one  ounce  turpentine.  Mix  thoroughly  by  sifting.  Apply  this 
freely. 

KOTES. 

I  cannot  in  too  strong  terms  urge  our  farmers  and  truck  growers 
to  plant  tobacco  freely.  It  is  demonstrated  within  a  few  years  past 
that  Florida  produces  as  valuable  a  leaf  as  Cuba.  There  is  no  doubt 
but  that  our  tobacco  is  manufactured  into  cigars  and  sold  all  over  the 
country  as  Havana. 


The  methods  of  curing  are  simple,  and  our  people  will  soon  adjust* 
themselres  to  it  if  they  will  undertake  it.     Thousands  of  acres  of  our 
light  sandy  soils,  both  pine  and  hammock,  cheaply  fertilized,    will 
produce  both  wrappers  and  fillers  of  a  fine  texture  and  excellent  flavor, 
and  in  a  few  years,  however  large  the  crop,  the  demand  will  increase. 

I  give  below  a  paper,  prepared  by  Mr.  Henry  J.  Fenton,  who  is 
the  tobacco  agent  af  the  F.  C.  &  P.  This  great  railroad,  always  in 
the  front  rank  to  help  Florida,  through  its  President,  Mr.  H.  R. 
Duval,  and  its  General  Superintendent,  Captain  D.  E.  Maxwell, 
has  for  several  years  tried  hard,  at  great  expense  of  time  and  money, 
to  introduce  the  culture  of  tobacco  in  Florida.  To  some  extent  the 
effort  has  been  successful.  The  management  of  this  road  is  still  will- 
ing to  assist.  By  consent,  I  publish  Mr.  Fenton's  circular  as ,  infor- 
mation in  the  interest  of  this  important  and  growing  industry. 


FLORIDA   CENTRAL   &    PENINSULAR  R.  R.  CIRCULAR. 

There  was  produced  in  Gadsden  county  this  year  about  650  acres 
of  tobacco,  not  including  the  plantations  of  Messrs.  Straiton  &  Storm, 
(the  Owl  Cigar  Co.),  and  those  of  Messrs.  Carl  Voght  &  Sons,  and 
Messrs.  Schoeder  &  Bon,  which  grew  about  700  acres,  making  a  total 
of  about  1,350  acres.  The  well  known  success  of  the  three  firms 
named  makes  it  unnecessary  to  further  refer  to  them,  so  I  will  only 
mention  the  result  of  the  650  acres  grown  by  others.  The  various 
crops  planted  ranged  from  one  to  twenty  acres  each.  The  average 
yield  per  acre  was  about  392  pounds,  and  the  price  realized  averaged 
about  twenty-five  cents  per  pound,  making  a  total  of  254,800  pounds, 
selling  for  $63,700.00,  or  $98.00  per  acre,  the  cost  of  producing  which 
did  not  exceed  $48.00  per  acre. 

These  results  prove  that  tobacco  planting  is  most  profitable  in 
Florida,  and  encourage  the  Florida  Central  &  Peninsular  Railroad 
Company  to  endeavor  to  further  stimulate  its  production,  to  which  end 
I  beg  to  offer  the  following  suggestions  upon  the  cultivation  of  tobacco 
in  this  State,  in  the  belief  that  the  most  satisfactory  results  will  fallow 
their  observance : 

I.  Selection  op  Seed. 

a.  Seed  from  the  Vuelta  de  Abajo  District  of  Cuba  is  beyond 
doubt  the  best  for  this  State,  since  it  produces  both  a  good  filler  and 
wrapper. 

d.  It  is  demonstrated  that  plants  raised  from  pure  Vuelta  de 
Abajo  seed  produce  the  best  tobacco  seed,  the  seed  of  the  first  and 
second  year's  planting  being  the  best.  That  is  to  say,  plants  from 
Vuelta  de  Abajo  seed  planted  in  1891  will  produce  plants  which  will 
supply  seed  for  the  planting  of  1892,  and  plants  thus  grown  in  1892 
will  supply  seed  for  the  following  year.  But  the  plants  of  1893,  being 
two  generations  from  Cuba,  do  not  produce  good  seed.    The  tobacco 


from  the  first  year's  planting  does  not  grow  large  enough  for  a  wrapper, 
and  docs  not  produce  enough  tobacco  to  be  profitable  to  the  grower 
as  a  filler.  But  it  does  produce  a  sted  which  is  good  for  the  ne^t  year 
planting.  It  is  therefore  necessary  that  a  sufficient  quantity  of  pure 
Vuelta  de  Abajo  seed  be  planted  to  keep  up  the  stock,  because,  as 
shown  above,  after  three  generations  the  seed  loses  its  good  qualities. 

a.  Time  to  Plant  Seed. 

a.  The  proper  time  to  plant  seed  is  in  January,  February  and 
March.  The  two  former  months  producing  the  best  results,  while 
the  sowing  in  March  is  necessary  for  re-setting  and  late  planting. 

3.  Location  and  Preparation  of  Seed  Beds. 

a.  It  is  well  to  select  two  locations  for  seed  beds  if  possible,  one 
in  a  law,  damp  place,  and  the  other  on  rich  uplands.  By  this  the 
disastrous  results  of  a  dry  or  wet  season  may  be  avoided.  It  is  wisest 
to  plant  a  number  of  small  beds  which  can  easily  be  covered  and  pro- 
tected from  frost.     A  simple  muslin  cover  on  stretchers  is  the  best. 

b.  Upon  the  spots  selected,  burn  an  abundance  of  wood  and 
brush,  for  the  purpose  of  killing  insects,  and  the  ashes  to  serve  as  fer- 
tilizer. 

c.  If  any  roots  remain,  remove  them  if  possible,  and  work  the 
ground  thoroughly  with  a  plow  or  hoe,  pulverizing  well,  sloping  the 
surface  slightly  to  prevent  water  standing  on  the  beds. 

d.  Sow  the  teed  and  rake  it  in.  One  teaspoonful  of  seed  should 
be  sown  to  each  square  rod  of  land,  which  will  produce  sufficient 
plants  for  setting  one  acre.  In  order  to  sow  the  seed  evenly,  it  is 
well  to  mix  it  with  meal  or  wood  ashes.  Should  the  weather  continue 
dry,  the  beds  must  be  watered  as  may  be  necessary. 

4.  Transplanting. 

a.  Plants  are  ready  to  be  put  out  when  from  three  to  six  inches 
high,  and  the  work  is  done  similarly  to  the  manner  in  which  cabbage 
plants  are  handled.  The  roots  should  be  loosened  with  a  sharpened 
stick  or  fork,  and  care  used  not  to  bruise  the  plant  in  any  way. 

5.  Soil  for  Fields. 

a.  Soil  for  fields  should  be  of  a  sandy  loam,  with  a  red  clay  sub- 
soil. Avoid  surface  clay  land.  Hammock  land  is  the  best,  but  old 
fields  produce  good  tobacco  when  properly  fertilized. 

6.  Fertilizers. 

a.  Cow  pen  manure  and  cottonseed  compost  make  good  fertil- 
izers. Of  the  latter,  fifty  to  one  hundred  bushels  per  acre  should  be 
used,  according  to  the  land. 

7.  Preparing  Fields. 

a.  The  fields  should  be  well  worked,  and  made  as  mellow  as  pos- 
sible, and  fertilizers  well  worked  in. 


b.  The  field  should  be  made  into  small  rows  (two  small  furrows 
thrown  together).  Rows  to  be  from  three  to  four  feet  apart,  and 
plants  set  from  fifteen  to  eighteen  inches  apart,  depending  upon  the 
richness  of  the  land. 

8.  Culture  of  the  Plant. 

a.  Fields  must  be  kept  well  cultivated  and  free  from  weeds. 
The  soil  should  be  kept  mellow,  and  should  it,  for  aii3r  reason,  become 
hard  or  crusty,  it  must  at  once  be  worked  with  a  team  or  hoe. 

b.  As  soon  as  the  bloom  shows,  the  bud  should  be  broken  off, 
leaving  on  the  top  of  the  plant  a  good,  healthy-looking  leaf.  Some 
difference  of  opinion  exists  as  to  the  best  time  for  topping,  but  the  best 
results  have  been  obtained  as  above. 

c.  After  a  plant  is  topped  a  sucker  will  grow  to  each  leaf,  which 
should  be  picked  off  when  two  or  three  inches  long,  and  never  be  al- 
lowed to  remain  on  the  stalk  and  be  gathered. 

9.  Harvesting. 

a.  Tobacco  should  be  harvested  by  cutting  the  entire  plant  when 
it  is  thoroughly  ripe,  and  not  by  stripping  its  leaves  from  time  to  time, 
as  is  sometimes  done. 

b,  A  plant  is  sufficiently  ripe  for  harvesting  when  the  leaves  near 
the  top  will  snap  when  pinched  on  the  under  side  between  the  stems. 
The  ripeness  of  a  plant  cannot  always  be  determined  by  its  color. 

10.  Tobacco  Sheds. 

a.  These  should  be  so  built  as  to  give  a  good  circulation  of  air 
from  bottom  to  top,  and  arranged  to  be  closed  when  necessary. 

b.  A  shed  60x32  feet,  with  12-foot  posts,  is  of  sufficient  size  to 
cure  five  acres  of  tobacco.  Sheds  of  this  size,  and  smaller,  are  best, 
as  larger  ones  cannot  be  well  ventilated,  which  is  the  first  importance 
in  curing  tobacco.  Plans  and  speecifications  for  sheds  will  be  sent 
upon  application. 

11.  Hanging  in  Sheds. 

a.  After  a  plant  is  cut,  it  should,  if  possible,  not  be  laid  upon  the 
ground,  as  sand  will  adhere  to  it,  causing  trouble  when  the  leai  reaches 
the  factory. 

h.  Plants  should  be  hung  seven  to  eight  inches  apart  both  ways. 

c.  They  may  either  be  tied  to  a  lath  or  pole,  or  the  stalk  split  and 
a  pointed  lath  run  through  it,  putting  six  or  eight  plants  on  a  laih. 
Poles  or  laths  should  be  hung  in  the  manner  that  will  best  economize 
space. 

d.  The  sheds  should  be  well  ventilated  until  the  tobacco  is  well 
wilted  down  and  the  plants  hang  clear  of  each  other. 


12.  Preparing  for  Market. 

a.  When  the  main  stem  of  a  leaf  can  be  pinched  near  the  stalk 
and  show  no  sap,  the  leaves  are  ready  to  be  stripped. 

b.  The  leaves  should  be  carefully  sorted,  ragged,  poor  and  ground 
leaves  being  placed  together,  irrespective  of  sizes ;  also  small  coarse 
leaves  from  the  top.  The  good  leaves  should  be  divided  as  to  size,  long 
together,  and  short  together. 

c.  They  are  then  to  be  tied  into  packages,  or  hands,  wrapper 
packages  to  contain  from  thirty  to  thirty-five  leaves  and  filler  packages 
to  have  from  from  forty  to  fifty  leaves.  In  placing  them  in  packages, 
each  leaf  should  retain  its  natural  shape  as  stripped  from  the  stalk,  and 
not  in  any  case  be  smoothed  out  fiat. 

d.  In  bulking  away  or  boxing,  keep  the  different  grades  or  kinds 
of  packages  by  themselves,  and  pack  by  lapping  the  tips  of  the  pack- 
ages. When  boxing,  use  only  clean  dry  boxes,  leaving  small  space 
between  the  ends  of  the  packages  and  the  box  to  prevent  molding. 
Do  not  let  the  boxes  remain  on  the  ground. 

13.  Insects. 

a.  Insects  may  threaten  plants  at  any  time.  The  cut-worm  usually 
appears  immediately  after  transplanting.  The  most  effectual  remedy 
is  one  tablespoonful  of  Paris  Green  to  four  quarts  meal  or  flour,  mix 
well  and  sprinkle  the  plants.  A  perforated  can  or  pepper  box  can  be 
used  for  this  purpose. 

b.  The  horn  and  bud-worms  appear  while  the  plant  is  in  its 
growth  and  must  be  quickly  picked  off  or  the  plant  is  ruined.  The 
horn- worm  fly  can  be  destroyed  by  use  of  Jamestown  (gympson)  weed 
blossoms  poisoned  with  cobalt.  Place  the  blossoms  in  the  field  at 
night  on  a  stick,  and  the  fly  is  killed  by  sucking  the  poisoned  honey. 

The  undersigned  has  been  to  Cuba  and  personally  purchased  seed 
for  1891  planting,  to  supply  stock  seed  for  planting  in  1892  and  1893. 
I  have  also  secured  a  limited  amount  of  seed  grown  in  Florida  from 
1890  planting,  of  the  pure  Vuelta  de  Abajo  variety.  Upon  application 
on  and  after  January  ist,  1891,  both  qualities  of  this  seed  will  be  sup- 
plied free  to  growers  whose  plantations  are  located  within  ten  miles  of 
the  Florida  Central  &  Peninsular  Railroad.  All  applications  must 
contain  the  maximum  acreage  proposed  to  be  planted,  as  Florida 
grown  seed  is  scarce  this  year,  and  must  be  distributed  carefully  to  the 
greatest  possible  area. 

It  will  afford  me  pleasure  to  give  you  any  further  information  de- 
sired, and  if  at  any  time  you  wish  me  to  visit  your  plantation  for  the 
purpose  of  directing  the  cultivation,  gathering  or  curing  of  crop,  I  will 
gladly  do  so  if  you  will  furnish  transportation  from  your  F.  C.  &  P. 
R.  R.  station  tofield  and,return. 

Address  all  communications  to  Quincy,  Fla. 

Yours  truly, 

Henry  J.  Fenton, 

Tobacco  Agent. 
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LONG  OR  BLACK  SEED  COTTON. 

The  past  season  was  a  most  disastrous  one  for  this  crop. 

In  the  early  part  of  the  season  the  prospect  for  an  immense  yield 
was  exceedingly  favorable.  The  plant  grew  off  well,  was  healthy, 
putting  on  forms  early  and  numerously.  About  the  middle  of  July  the 
dreaded  boll  worm  made  its  appearance  and  continued  its  ravages  until 
the  close  of  the  season.  In  the  latter  part  of  August  the  rust  devel- 
oped quite  rapidly,  and  by  the  middle  of  September  its  fatal  effects  were 
manifested. 

All  experienced  farmers  know  that  fresh  land  is  the  best  for  cot- 
ton. In  conducting  my  experiments  I  select  the  oldest  land  for  the 
purpose  of  testing  the  effect  of  fertilizers  in  producing  a  paying  crop. 
The  land  on  which  this  crop  was  grown  was  doubtless  an  Indian  patch, 
but  it  is  known  to  have  been  in  cultivation  over  thirty  years. 

The  following  five  plots  consisted  of  two  thirds  of  an  acre  each, 
planted  March  25,  with  the  very  best  sea  island  seed,  obtained  through 
H.  F.  Button  &  Co. ,  from  South  Carolina : 

I .  — Was  fertilized  with  black  cottonseed  meal.  Result,  221  pounds 
per  acre. 

2. — One  ton  of  farm  compost  (the  formula  of  which  was  reported 
in  Bulletin  11);  yield,  430  pounds  per  acre. 

3. — 400  pounds  cottonseed  meal  and  40  pounds  acid  phos- 
phate ;  385  pounds  per  acre. 

4. — 225  pounds  cottonseed  meal  and  235  pounds  pot-ammoniac  j 
392  pounds  per  acre. 

5. — 203  pounds  cottonseed  meal  and  34  pounds  acid  phosphate; 
275  pounds  per  acre. 

The  following  six  plots,  i  14  of  an  acre,  each,  were  planted  April 
1 1 ,  in  land  where  once  a  house  stood.  The  first  two  were  planted 
with  common  Florida  seed.  The  second  two  with  the  C.  C.  or  what 
is  commonly  known  as  the  Alford,  and  the  last  two  with  the  best  Sea 
Island : 

I. — Not  fertilized;  yield,  242  pounds  per  acre. 

2. — Fertilized  with  farm  compost;  1,000  pounds  per  acre;  yield, 
per  acre,  477  pounds. 

3. — Unfertilized;  535  pounds. 

4. — Fertilized   with  farm  compost,   i^ 000  pounds  per  acre;  875, 

5. — Not  fertilized;  372  pounds  per  acre. 

6. — Fertilized  with  farm  compost,  1,000  pounds  per  acre;  433 
pounds.  , 

The  cost  of  the  farm  compost  is  $3.33  per  1,000  pounds. 

The  yield  of  the  above  plots  was  not  affected  to  any  marked  de- 
gree by  rust.  The  inequality  of  yield  is  due  to  the  boll  worm.  The 
C.  C.  or  Alford  cotton  is  decidedly  the  most  prolific  I  have  ever  tried, 


and  it  uniformly  turns  out  one  pound  of  lint  to  three  pounds  of  seed 
cotton,  and  the  lint  is  good. 

I  made  an  experiment  again  this  year  by  planting  the  4th  of  June. 
The  season  was  too  wet,  and  the  crop  suffered  with  boll  worm  and 
rust.  The  yield  per  acre  on  unfertilized  plot  was  65  pounds,  and  on 
the  fertilized  152  pounds. 

FOREIGN  COTTON. 

The  experiment  was  with  short  and  long  staple.  I  had  only  seed 
enough,  of  each  variety,  to  plant  a  row  35  feet  long.  The  farm  com- 
post was  used  at  the  rate  of  1,000  pounds  per  acre.  The  object  in 
view  of  using  it  alone  was  to  find  the  value  of  lint  of  each  variety 
and  the  yield  per  acre,  under  the  same  manner  and  system  of  cultiva- 
tion.    The  planting  was  made  the  27th  of  March. 

The  short  cotton  was — 

I. — From  Bombay,  India;  lint  poor;  yield,  520  pounds  per  acre- 

2. — From  Pernambuco  in  Brazil;  lint  inferior;  416  pounds  per 
acre. 

3. — White  Peruvian;  cowmon  lint;  546  pounds  per  acre. 

The  long  staple  was — 

I. — From  Egjrpt;  staple  medium;  572  pounds  per  acre. 

2. — From  Soutn  Sea  Islands;  staple  medium;  546  pounds  per 
acre. 

3. — From  Figi;  staple  very  fine;  624  pounds  per  acre. 

4. — From  Tahiti;  staple  very  fine;  624  pounds  per  acre. 

The  Payta-Peruvian,  Maranhara  and  Pernambuco  grew  unusually 
large^  but  did  not  fruit.  I  am  indebted  to  the  firm  of  H.  T.  Button  & 
Co.,  of  Gainsville,  Fla.,  for  procuring  the  seed  of  foreign  cotton. 
Very  fine  samples  of  the  above  were  exhibited  at  the  Farmers'  Alliance 
Exhibition  at  Ocala,  December  3,  1890,  but  were  destroyed  by  fire,  a 
few  hours  after  they  were  placed  in  position,  through  the  carelessness 
of  a  youth  who  tossed  his  match  into  the  cotton,  after  lighting  his  ci- 
garette. 


RICE. 

In  1889  five-eighths  of  an  acre  was  planted  in  rice,  and  fertilized 
with  rotted  bone  at  the  rate  of  500  pounds  per  acre.  A  heavy  rain  just 
after  it  came  up  ruined  the  stand,  and  it  had  to  be  replanted.  The 
land  was  old,  sandy,  rolling  and  dry  except  a  small  part,  which  was 
wet  and  springy.  In  the  wet  land  it  grew  off  rapidly,  and  did  well, 
but  in  the  dry  some  of  it  failed  to  head.  The  yield  was  14  2.5  bushels 
per  acre. 

The  same  plot  was  planted  last  year  and  fertilized  with  farm  com- 
post, at  the  rate  of  one  ton  per  acre.     The  seasons  were  favorable,  th 
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stand  good  but  not  thick  enough  in  hill,  nor  were  the  hills  as  near 
each  other  as  they  ought  to  have  been.  It  was  observed  that  when 
the  hills  were  close  together,  about  ten  inches  apart,  and  the  plants 
thick,  that  the  growth  and  yield  were  better.  One-eighth  of  the  plot 
was  so  dry  and  thirsty  that  it  did  not  mature  grain. 

It  was  planted  on  the  25th  ot  March,  hoed  April  i8th  and  May 
20th,  and  plowed  May  9th  and  22nd,  and  June  20th.  The  yield  was 
21  bushels. 

The  crop  is  an  easy  one  made  if  planted  early.  Uniformly  the 
first  part  of  March  is  the  best  time  to  plant.  This  gives  the  rainy  sea- 
son for  it  to  mature  in,  and  then  the  stubble  stools  out,  making  good 
forage,  even  sometimes  maturing  grain,  but  of  an  inferior  quality. 

The  land  should  be  prepared  by  flushing  with  a  good  one-horse 
plow,  a  two-horse  is  better,  and  then  harrowed  smooth,  ^he  rows 
ought  not  to  be  more  than  three  feet  apart,  and  the  fertilizer,  if  any  is 
used,  should  be  evenly  distributed,  covered  with  two  furrows  and 
allowed  to  remain  at  least  a  week  or  ten  days  before  planting.  When 
ready  to  plant  open  with  a  bull  tongue  and  either  sow  or  drop  seed  ten 
inches  in  drill.  If  sowed,  plant  thick  enough  so  as  to  leave  eight  or 
ten  shoots  in  the  hill,  when  chopped  to  a  stand.  If  no  fertilizer  is  used, 
the  seed  can  be  planted  as  soon  as  the  ground  is  prepared. 

Light  sand  hills  or  very  dry  land  is  not  adapted  to  rice.  Almost 
every  farm  in  Florida  has  either  some  level  or  moist  places  on  which 
enctugh  can  be  made  for  home  use.  The  difficulty  of  having  it  cleaned 
has  been  overcome  by  a  few  by  shipping  it  to  Charleston,  S.  C,  or  Sa- 
vannah, Ga.,  to  a  merchant  mill.  This  can  be  done  quite  cheaply. 
Should  the  farmers  in  any  section  conclude  to  make  rice  for  profit  they 
will  find  it  easy  to  sell,  and  at  prices  rangmg  from  80  cents  to  $1.00 
per  bushel.  A  very  large  area  of  Florida  known  as  flat  lands,  will, 
without  fertilizer,  grow  from  1 5  to  30  bushels  per  acre.  A  crop  of 
rice  instead  of  cotton  on  such  lands  would  be  more  remunerative. 
Besides  the  straw  is  a  valuable  forage,  preferred  to  either  hay  or  corn 
fodder  by  many  who  have  tried  it. 

Farther  experiments  will  be  made  in  rice,  both  on  high  and  low 
lands.  I  am  satisfied  it  is  a  valuable  crop  for  Florida,  and  if  a  suffi- 
cient area  was  planted  mills,  for  cleaning  it  would  soon  be  established 
at  our  centers. 


SORGHUM. 

Quite  a  number  of  varieties  of  sorghum  seed  were  sent  me  from  the 
Department  of  Agriculture  at  Washington,  requesting  that  they  be 
planted  and  reported  on.  The  following  were  planted  :  Early  Orange, 
Early  Amber,  Links  Hybred,  cross  of  Amber  and  Orange,  Red  Libe- 
rian,  Undendebule,  Neayaea,  Kansas  Orange  and  unknown  cross  of 
India.  On  land  lightly  fertilized  and  unfertilized  they  all  grew  well, 
some  canes  reaching  as  high  as  eighteen  feet,  and  one  and  a  half  inches 
at  base.  The  cross  of  Amber  and  Orange  averaged  up  the  best  as  to 
uniform  size  and  yield  of  juice.     The  yield  of  syrup  was  good,  but  of 
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inferior  quality  compared  to  sugar  cane.  The  seed  were  planted  April 
nth,  and  the  cane  was  ready  to  grind  by  August  ist.  The  Depart- 
ment at  Washington  is  experimenting  largely  in  sorghum,  with  a  view 
of  making  it  a  producer  of  sugar  and  fine  grades  of  syrups.  In  the 
event  that  a  simple  and  cheap  method  is  discovered. 

Note. — Other  experiments  of  an  interesting  character  are  in  prog- 
ress and  will  be  reported  in  due  time. 

The  laboratory  is  now  worked  to  its  utmost  capacity,    and   hence 
analyses  of  rocks,  soils,  etc.,  will  be  declined. 

JAS.  P.  DEPASS, 

Director. 


ASHES  AS  A  FERTILIZER. 

Ashes  are  generally  regarded  as  a  potash  fertilizer,  and  the  fact 
that  they  are  equally  a  lime  fertilizer  is  too  often  left  out  of  view. 

The  effect  that  they  have  on  the  physical  condition  of  the  soil,  as 
well  as  their  strictly  manurial  value,  should  always  be  taken  into  ac- 
count.  Lime,  of  which  they  contain  from  about  20  to  50  or  60  per  cent , 
benefits  clay  soils  by  rendering  them  more  open,  pulverulent  and 
warm,  and  light  soils  by  making  them  more  compact  and  retentive  of 
moisture.  Potash,  and  soda,  on  the  other  hand,  tend  to  render  clay 
soil  still  more  adhesive,  breaking  up  in  hard  clods.  It  is,  therefore, 
doubtful  whether  the  good  eflfects  of  the  lime  of  wood  ashes  on  clay 
soils  would  not  be  counterbalanced  by  the  bad  effects  of  the  potash. 
Wood  ashes  have  been  found  especially  valuable  in  light-soils,  render- 
ing them  compact  and  capable  of  drawing  up  moisture  by  capillary  ac- 
tion. On  soils  rich  in  humus,  it  has  been  observed  that  potash  causes 
tobacco  to  grow  rank  and  coarse,  * 'probably  because  of  nitrogen  sup- 
plied to  the  crop,"  says  Prof.  Stores,  **by  the  action  of  potash  on  hu- 
mus." This  is  a  point  worthy  of  consideration  by  those  having  orange 
groves  on  hammocks.  Wood  ashes  are  especially  valuable  in  correct- 
ing * 'sourness"  of  soil  and  in  rendering  soluble  salts  of  iron  harmless 
by  rendering  them  insoluble. 

The  writer  was  recently  asked  to  advise  a  gentleman  which  to  use, 
wood  ashes  at  $21  a  ton,  or  cottonseed  hull  ashes  at  $30  a  ton,  the 
latter  analyzing  28  to  35  per  cent,  of  potash,  and  8  to  10  per  cent, 
phosphoric  acid.  From  the  standpoint  of  cost  only,  the  latter  is  vastly 
to  be  perferred.  Cottonseed  hull  ashes  contain  from  17  to  42  percent, 
(average  24  percent.)  of  potash;  3  to  13  percent,  (average  8  per  cent.) 
of  phosphoric  acid  ;  9  per  cent,  of  lime  (average).  Wood  ashes  contain 
J4  to  8  or  10  per  cent,  (average  about  5  Ji(  per  cent.)  of  potash;  ^  to 
4^5^  per  cent,  (average  i^  per  cent.)  of  phosphoric  acid,  and  35  per 
cent,  (average)  of  lime.  A  simple  calculation  will  show  that  $30  in- 
vested in  cottonseed  hull  ashes,  of  average  composition,  will  buy  at 
$30  a  ton,  480  pounds  of  potash ;  t6o  pounds  of  phosphoric  acid,  and 
180  pounds  of  lime.  The  same  amount  ($30)  invested  in  wood  ashes, 
of  average  composition,  will  buy,  at  $21  a  ton,  150  pounds  of  potash'; 
50  pounds  of  phosphoric  acid,  and  1,000  pounds  of  lime.      It  will, 
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therefore,  be  seen  that  $2 1  a  ton  for  wood  ashes  is  a  very  dear  price 
for  potash  and  lime.  It  would  be  far  cheaper,  to  buy  one's  potash  in 
the  form  of  cottonseed  hull  ashes,  and  one's  lime  direct  as  lime  from 
the  kilns.  It  should,  however,  always  be  borne  in  mind  that  ashes  are 
exceedingly  variable  in  quality,  and  that  it  is  never  safe  to  buy  them 
except  under  guaranteed  analysis. 

Wood  ashes,  as  they  come  into  market  as  fertilizers,  contain  from 
about  20  to  50  or  60  per  cent,  of  lime,  j4  to  3  or  4  per  cent,  of  phos- 
phoric aci^  (average  about  i^  per  cent.),  i  to  8  or  10  per  cent,  of  pot- 
ash (average  about  5  to  6  per  cent. ).  This  wide  variation  is  due 
partly  to  impurities  (sand  and  dirt),  partlv  to  the  fact  that  the 
ashes  (or  the  wood)  have  been,  either  by  accident  or  design,  more 
or  less  leached,  and  partly  to  the  fact  that  the  ash  of  different 
kinds  of  wood  contain  the  various  ash  constituents  in  widely  dif- 
ferent quantities.  The  following  analyses  of  the  pure  ash  of 
different  kinds  of  wood,  made  at  the  Georgia  Experiment  Station, 
illustrate  the  latter  fact  very  forcibly  : 

CONSTITUENTS  OF  DIFFERENT  KINDS  OF  ASH. 


Pure  ashes  of  the  different  woods  con- 
tain the  following  per  cent,  of  the 
different  ingredients : 


Dogwood 28.04 

Sycamore 23.17 

Post  Oak 21.91 

Ash 46.04 

Red  Oak 24.66 

Hickory ,  28.60 

White  Oak I  46.16 

Magnolia 19.54 

Georgia  Pine ;  i5-35 

Yellow  Pine 19.70 

Black  Pine 1430 

Chesnut 18.10 

Old  Field  Pine '  3.85 


u 
o    . 

(A     O 


8.51 
12.23 

9.00 

3-58 

11.97 
9.48 

8.75 
3.82 

4.18 

4.33 
6.76 

4.  II 


a 
i5 


38.93 
31.62 

46.39 

23-57 
48.26 

37-94 
29.85 

38.94 

55-24 

65-53 
58.98 

49.18 

67.73 


6.80 
0.62 

6.88 
0.60 

538 

10.04 

3-43 
8.05 

6.25 

3.20 

0.50 

2.  II 

6.54 


The  trees  selected  for  the  foregoing  analyses  were  of  medium  age, 
and  grew  as  nearly  as  possible  under  similar  conditions.  No  bark  was 
included  in  the  wood  from  which  the  ashes  were  made.  Special  pains 
were  taken  to  get  a  pure  ash,  free  from  earth,  sand,  etc.  It  will  be 
noticed  that  the  ash  of  the  White  Oak  and  that  of  the  Ash  are  the 
richest  in  potash,  that  the  quantity  of  potash  in  the  ash  of  different 
species  of  oak  varies  widely.  The  same  fact  is  observable  in  the 
pines,  which  show  the  lowest  per  cent,  of  potash  but  the  highest  per 
cent,  of  lime  of  all  the  ashes  analyzed. 

The  beggar  weed  will  serve  to  illustrate  the  folly  of  burning  the 
vegetable  matter  from  the  soil  in  cases  where  it  is  practicable  to  plow 
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it  under  and  allow  it  to  decay  in  the  soil.  The  ash  of  the  beggar 
weed  is  very  valuable  as  a  fertilizer,  a  ton  of  the  pure  article  being  es- 
timated as  worth  about  $29.  But  to  make  one  ton  of  the  ash  about 
twenty  tons  of  the  **cured"  (or  sun  dried)  weed  would  be  necessary. 
These  twenty  tons  contain  about  758  pounds  of  nitrogen,  worth  at  15 
cents  a  pound  $113.70.  By  slow  process  of  decay  in  the  soil  a  larire 
part,  if  not  all,  of  this  nitrogen,  would  become  available  as  plant  food; 
whereas,  if  the  weed  is  burned,  it  is  dissipated  into  the  air. — ^J.    M. 

PlCKELL.] 

I 

281.— ASH  OF  PINE  STRAW. 

[ANALT8BS  BY  J.  J.  KARLS.] 

OLD  STRAW  GATHERED  FROM  THE  GROUND   IN   THE  FOREST.        lOO  LBS. 

OF  THE  STRAW  CONTAIN  1. 65  LBS.  OF  ASH. 

THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Sand  and  insoluble  matter  .    .55.90 i,iii8.oo        ' 

Lime 14-47 289.40 

Phosphoric  acid 4.28 85.60 

Potash 2.08 41.60 

Valuation  per  ton,  $3.79. 

In  this  and  the  following  estimates,  phosphoric  acid  is  put  at 
2  cents  and  potash  at  5  cents  a  pound. 

282.--ASH  OF  PINE  BURR. 

100  LBS.  OF  THE  BURR  CONTAIN   I.09  LBS.  ASH. 
THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Sand  and  insoluble  matter  .    .45.31 906.20 

Lime 10.30 206.00 

Phosphoric  acid 3.31 66.20 

Potash 6.92 138.40 

Valuation  per  ton,  $8. 24. 

285.— ASH  OF  PINE  BARK. 

100  LBS.  OF  AIR-DRY  BARK  CONTAIN  3.6  LBS.  OF  ASH. 
THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IT  2,000  LBS. 

Silica  and  insoluble  matter  .    .    8.66 i73-3 

Lime 30.92 618.4 

Phosphoric  acid 4.28 85.6 

Potash 4.21 84.2 

Valuation  per  ton,  $5.92. 
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286.— ASH  OF  OAK  LEAVES. 

lOO  LBS.  or  AIR-DRY  LEAVES  CONTAIN  4.70  LBS.  OF  ASH. 
THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Silica  and  insoluble  matter  ..  30.51 610.2 

Lime  ....  29<03 5^^*^ 

Phosphoric  acid 3.35 67.0 

Potash 3.74 74.8 

Valuation  per  ton,  $5.08.  These  were  old  leaves  gathered  up 
from  the  ground. 

279.— ASH  OF  BEGGAR  WEED. 

100  LBS.  OF  THE  GREEN   PLANT   CONTAIN    2.36    LBS.  ASH.       lOO  LBS.  OF 
THE  GREEN  PLANT  CONTAIN  O.92  LBS.   NITROGEN. 

THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Sand  and  insoluble  matter  .    .    8.01 160.20 

•Lime 25.40 508.00 

Phosphoric  acid 11.52 230.40 

Potash 24.10 482.00 

Valuation  per  ton,  $28.70. 

Forty  to  forty-five  tons  of  green  Beggar  Weed  will  yield  one  ton 
of  ash. 

Twenty  to  twenty-five  tons  of  air-dry  Beggar  Weed  will  yield  one 
ton  of  ash. 

One  ton  of  air-dry  Beggar  Weed  contains  about  37.8  lbs.  of  ni- 
trogen. 

280.— ASH  OF  RAG  WEED. 

100  LBS.  OF  THE  GREEN  PLANT  CONTAIN  3.46  LBS.  ASH. 
THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Sand  and  insoluble  matter  .    .2.70 54.00 

Lime 22.52 450.40 

Phosphoric  acid 9.60 192.00 

Potash 3 1. 1 1 622.20 

Valuation  per  ton,  $34.95. 

80  (a).— ASH  OF  SPANISH  MOSS. 

100  LBS.  OF  MOSS  CONTAIN  3.65  LBS.  OF  ASH. 
THE  ASH  CONTAINS.  PER  CENT.  AMOUNT  IN  2,000  LBS. 

Sand  and  insoluble  matter  .    .25.79 S^S-S 

Lime 13-04 260.8 

Phosphoric  acid 3.48 69.6 

Potash 13-39 267.8 

Valuation  per  ton,  $14.78. 


IS 

I 

The  analyses  of  Pine  Straw,  Beggar  Weed,  Oak  Leaves  and  Rag 
Weed  Ash  were  made  to  determine  their  relative  value  not  only  as 
soilers  but  as  litter  for  stables,  cowpens,  etc.  Another  year,  or  as  we 
have  opportunity,  other  analyses  of  these  and  other  grasses  and  weeds 
will  be  made  for  the  same  purpose.  By  studying  these  analyses  our 
people  will  see  that  at  their  very  doors  material  is  wasting  which,  if 
properly  used,  would  make  their  lands  productive  and  their  homes 
abound  in  plenty. 

JAMES  P.  DePASS,  Director. 
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GENERAL    INFORMATION. 

It  may  be  well  to  state  for  the  information  of  all  concerned  that 
the  bulletins  are  only  designed  to  give  publicity  to  what  actually  trans- 
pires on  the  station.  I  am  not  publishing  a  newspaper  nor  the  views 
and  theories  of  newspaper  writers,  but  facts  as  they  develop.  I 
am  not  publishing  them  in  the  interest  of  other  States  but  for  Florida. 
The  bulletins  of  other  States  have  been  of  service  to  me,  but  to 
give  the  progress  of  agriculture  in  other  Stations,  or  States,  except 
as  it  may  affect  Florida,  would  be  to  invade  the  province  of  the  news- 
paper. They  are  not  written  nor  published  to  gratify  the  truly  scien- 
tific alone,  but  mainly  for  the  agricultural  classes.  Hence,  I  avoid 
as  much  as  possible,  tables  and  technicalties.  which  to  some  are  con- 
fusing, write  plainly,  giving  details  as  to  methods  and  cultivation  on 
all  subjects  that  all  may  understand.  The  Florida  farmer  can  rest 
assured  that  what  I  report  in  the  bulletins  issued  from  this  station  is 
correct  and  not  exaggerated. 

The  line  of  experiments  and  investigations  and  analyses  as  laid 
down  in  Section  2  of  Hatch  Act  establishing  Experimental  Stations, 
has  been  carefully  and  extensively  pursued  in  every  respect,  with  one 
exception,  to-wit :  the  physiology  of  animals,  their  diseases  and  rem- 
edies for  the  same.  In  due  course  of  time  I  hope  to  have  a  skilled 
veterinary  surgeon  who  will  be  able  to  give  this  department  his  undi- 
vided attention. 

It  will  be  seen  from  Section  4  that  I  am  forced  to  send  bulletins 
to  every  farmer  who  applies  for  them  and  to  every  newspaper  pub- 
lished in  the  State  as  far  as  the  means  of  the  station  will  admit  of. 
The  design  of  this  section  was  to  assist  the  farmer  and  give  him  the 
facts  as  they  occur.  It  is  gratifying  also  to  state  that  the  applications  for 
bulletins  come  by  every  mail  both  for  back  numbers  and  future  issues, 
and  it  is  a  matter  of  regret  that  back  numbers  of  several  editions  are 
exhausted.  Beginning  two  years  ago  without  a  mailing  list,  it  now  re- 
quires an  issue  of  over  7,000  copies  to  supply  the  demaftd,  while  letters 
from  all  over  the  State  are  constantlv  received  appreciating  the  work 
the  Station  is  doing  and  encouraging  its  officers  in  renewed  efforts  in 
behalf  of  our  agricultural  interests.  I  give  below  the  sections  of  Hatch 
Act  referred  to  above,  which  I  hope  all  interested  parties  and  espec- 
ially newspaper  writers  will  read  carefully: 

"Sec.  2.  That  it  shall  be  the  object  and  duty  of  said  Experiment 
Stations  to  conduct  original  researches  or  experiments  on  the  physiol- 
ogy of  plants  and  animals;  the  diseases  to  which  they  are  severally  sub- 
ject, with  the  remedies  for  the  same;  the  chemical  composition  of  plants 
at  their  different  stages  of  growth;  the  comparative  advantages  of  rota- 
tive cropping  as  pursued  under  a  varying  series  of  crops,  the  capacity 
of  new  plants  or  trees  for  acclamation;  the  analysis  of  soils  and  water; 
the  chemical  composition  of  manures,  natural  or  artifical,  with  experi- 
ments designed  to  test  their  comparative  effects  on  crops  of  different 


kinds;  the  adaptation  and  value  of  grasses  and  forage  plants;  the  com- 
position and  digestibility  of  the  different  kinds  of  food  for  domestic 
animals;  scientific  and  economic  questions  involved  in  the  production 
of  butter  and  cheese;  and  such  other  researches  or  experiments  bearing 
directly  on  the  agricultural  industry  of  the  United  States  as  may  in 
each  case  be  deemed  advisable,  having  due  regard  to  the  varying  con- 
ditions and  needs  of  the  respective  States  and  Territories. 

'*Sec.  4.  That  bulletins  or  reports  of  progress  shall  be  published  at 
said  stations  at  least  once  in  three  months,  one  copy  of  which  shall  be 
sent  to  each  newspaper  in  the  States  or  Territories  in  which  they  are 
respectively  located,  and  to  such  individuals  actually  engaged  in  farm- 
ing as  may  request  the  same,  and  as  far  as  the  means  of  the  station 
will  permit.  Such  bulletins  or  reports,  and  the  annual  reports  of  said 
stations  shall  be  transmitted  in  the  mails  of  the  United  States  free  of 
charge  for  postage,  under  such  regulations  as  the  Postmaster-General 
may  from  time  to  time  prescribe."  Jas.  P.  DePass,  Director. 


IRISH  POTATOES, 

NO.     I. 

The  experiment  m  Irish  potatoes  last  year  embraced  seven  varie- 
ties that  were  generally  planted  in  Florida.  An  effort  was  made  this 
year  to  secure  the  same  kinds  of  seed,  with  others,  but  the  market  only 
supplied  the  Beauty  of  Hebron  and  Burbank. 

These  were  tested  on  land  which  for  two  years  was  planted  in 
garden  vegetables  in  the  fall  and  spring  and  tobicco  in  the  summer. 

The  land  was  fairly  good,  springy  but  well  tiled.  The  plot  hav- 
ing had  clean  culture  for  two  preceeding  crops  there  was  but  little 
grass  upon  it. 

It  was  prepared  by  bedding  out  rows  four  feet  apart.  The 
water  furrow  was  opened  and  then  fertilized.  With  six-inch  bull 
tongue  manure  was  covered  and  with  same  plow  furrow  was  reopened. 
This  mixed  the  soil  and  fertilizer. 

The  potatoes  were  cut  as  nearly  as  possible  with  two  eyes  to  each 
piece  and  put  in  drill  without  reference  as  to  whether  the  eyes  were  up 
or  down.  A  bed  of  four  furrows  with  turn  plow  covered  the  seed. 
February  25th  the  beds  were  sided  with  turn  plow  and  dirt  thrown 
back.  March  4th  the  middles  were  broken  out  by  turn  plow  and  on 
the  20th  of  March  a  twelve-inch  sweep  was  run  between  the  beds. 
By  April  loth  new  potatoes  were  as  large  as  hen  and  goose  eggs,  and 
by  the  loth  of  May  the  crop  was  matured.  They  were  dug  the  2nd  of 
June  and  did  not  suffer  by  remaining  in  the  ground,  but  the  season 
was  dry. 

It  would  be  difficult  to  determine  which  of  the  two  varieties  were 
the  finer  potato  as  to  size  and  appearance. 

Five  experiments  were  made  as  to  fertilizer.  Bowker's  or 
Strowbridge  Vegetable  Manure,  Mapes  and  Paine's  Potato  Food  were 
brought  in  competition  with  each  other,  together  with  compost  No.  i 
and  No,  2,  made  on  the  station. 


The  results  can  be  seen  by  the  following  statement : 

First  Part  of   First  Plot  of  seven  rows,  three  of  which  were 

planted  with  Burbank  and  fertilized  with  compost  No.  i  at  the 

rate  of  5,200  pounds  to  the  acre,  costing  $15.21.     Value,  per 

ton,  $5.85.     Yield,  18.^  bushels. 
Second    Part  of  First  Plot. — Four    rows    planted  in  Beauty  of 

Hebron.     Same  compost  and  quantity  as  above.     Yield,    162 

bushels. 
Plot  2 — isi  Part, — Three  rows.      Fertilized  with     compost,    No.  2, 

two  tons  per  acre.     Cost,  per  acre,  $15.64.     Cost,  per  ton,  $7.82. 

Burbank.  Yield,  166  bushels. 
Second  Pari, — Four    rows.    Beauty    of  Hebron.     Same  compost. 

Yield.  274  bushels. 
Plot  3 — ist  Part. — Burbank.     Fertilized  with  Bowker's  Vegetable 

Manure,  832  pounds  per  acre.     Cost,  per  acre,  $17.47.     Cost, 

per  ton^  $42 — delivered.     Yield,  per  acre,  263  bushels. 
Part  2, — Beauty  of  Hebron.     Yield,  238  bushels. 
Fourth  Plot — ist  Part, — Burbank.     Mapes   fertilizer.     Cost,  'per 

ton,  delivered,  $4400;  832   pounds  per  acre.     Cost,  per  acre, 

$18.50.     Yield,  243  bushels. 
Part  2, — Beauty  of  Hebron.     Yield,    217  bushels. 
Fifth   Plot,  Part  i. — Burbank.     Paine's  Potato  Food,  832  pounds 
per  acre.     Cost,  per  acre,  $12.48      Per  ton,  $30.     Yield,  208  bushels. 
Part  2, — Beauty  of  Hebron.     Yield,  196. 

NO.    2. 

The  land  selected  was  the  eastern  slope  of  a  dry  and  sandy  hill. 
The  plot  was  prepared  the  same  as  above  and  planted  the  same  day, 
the  31st  of  January.  It  was  worked,  gathered  at  the  same  time,  and 
fertilized  the  same  way.  It  was  the  exact  counterpart  of  No.  i  in 
every  respect,  except  the  land  was  poor  and  thirsty.  With  the  excep 
tion  of  1-27  of  an  acre  the  plot  was  in  fruit  trees  and  they  had  the 
mastery.  The  potatoes  among  them  did  nothing  worth  speaking 
of,  but  the  trees  finely.  Where  there  were  no  trees  the  stand  was 
poor,  but  the  potatoes  very  large.  The  fertilizer  used  was  compost 
No.  I.     The  yield  per  acre,  55  bushels. 

NO.    3. 

The  only  difference  between  this  plot  and  No.  i,  was  that  the 
rows  were  three  feet  apart  and  fertilized  with  compost  No.  i  at  the 
rate  of  one  ton  per  acre.  It  was  planted  March  20th,  and  the  yield 
in  round  numbers  was  190  bushels  to  the  acre. 

remarks. 

The  vines  on  plots  i  and  3  were  luxuriant,  of  a  deep  green,  but 
not  over-grown,  and  the  stand  almost  perfect.  The  potatoes  grew 
and  matured  evenly.  On  second  plot  the  vines  were  of  good  size, 
but  light  green. 

The  object  had  in  view  in  placing  so  much  more  compost  per  acre 
than  the  commercial  fertilizer  was  to  get  as  near  as  possible  an  equit- 
able proportion  of  each  as  to  cost  and  production.     It  will  be  seen  that 


the  cost  of  compost  is  less,  but  when  the  handling  of  it  is  considered 
the  difference  will  not  be  worth  mentioning.  It  is  a  clear  deduction 
therefore  that  in  making  potatoes  commercial  fertilizers  are  the  best  so 
far  as  easy  work  is  concerned,  since  the  labor  of  making  and  handling 
the  composts  is  greater,  and  then  the  compensation  is  not  sufficient  to 
warrant  their  use,  unless  they  improve  the  land  more  than  commer- 
cial fertilizers,  which  is  an  unsettled  question.  It  would  appear  that 
if  plot  3  had  been  fertilized  in  the  ratio  as  No.  i  was,  the  yield  would 
have  been  much  larger.  But  this  or  the  best  method  can  only  be  set- 
tled by  repeated  trials. 

Experiment  No.  2  was  made  to  test  two  points,  viz:  ist. — If  pota- 
toes planted  among  fruit  trees  and  highly  fertilized  would  be  a  success  ; 
the  result  is  against  it.  2d. — The  effect  of  Station  composts  on  high 
and  dry  soil.  The  result  was  better  than  expected,  and  I  propose  to 
prepare  one  especially  another  year  for  such  land. 

The  potato  crop  is  easily  and  cheaply  made,  so  far  as  the  item  of 
work  is  concerned,  and  when  the  land  is  well  drained  and  moist,  for 
when  dry  it  cannot  be  relied  on,  it  is  a  sure  crop.  Heavy  fertilizing 
is  an  absolute  necessity.  It  is  wasting  money  to  plant  even  rich  soil 
without  liberal  fertilization. 

The  crop  ought  to  be  a  profitable  one  every  year  to  Florida,  if  a 
sufficient  quantity  can  be  raised  to  the  acre,  whether  the  northern 
crop  be  a  large  one  or  not,  since  it  matures  at  a  time  when  the  north- 
ern potato  has  lost  its  flavor  and  is  not  so  palitable. 

RYE. 

In  the  spring  of  rSSp  I  found  a  small  plot  of  crimson  clover, 
growing  luxuriantly  on  one  of  the  richest  spots  of  the  Station,  which 
had  been  highly  fertilized.  It  inspired  the  hope  that  this  annual,  a 
native  of  Southern  Europe,  had  found  a  home  in  our  State.  I  pur- 
chased several  bushel  of  seed  and  distributed  them  in  various  sections 
of  the  State,  besides  experimenting  with  them  myself  in  a  number  of 
ways.  I  failed  to  secure  anything  like  a  stand,  and  this  was  the  uni- 
form experience  of  others.  Supposing  the  seed  defective  I  tried  those 
raised  on  the  Station  with  like  results.  .  Repeated  trials  have  been 
equally  fruitless. 

Southern  rye  and  oats  do  measurably  well  on  our  ordinary  pine 
lands  without  fertilizer,  but  they  do  not  grow  rank  enough  to  furnish 
a  good  pasture.  When  broadcast  the  stand  of  rye  is  not  thick  enough. 
This  in  some  places  is  caused  by  the  flea  beetle  and  grasshooper,  but 
generally  by  improper  covering);,  grass  stuble  and  too  small  an  amount 
of  seed  per  acre.  Rye,  unlike  oats,  does  not  require  deep  covering, 
but  the  field  must  be  c'ear  of  clods,  weeds  and  grass  stubble. 

The  following  experiments  in  rye  begin  a  series  to  determine  the 
best  method  of  furnishing  green  forage  with  it  during  the  winter 
months.  The  land  selected  was  the  oldest  and  poorest  on  the  farm 
and  said  to  be  an  old  Indian  field.  For  over  thirty  years  it  had  been 
planted  in  various  field  crops  without  fertilizer.  Lying  on  the  slope 
of  a  hill  and  being  sandy,  with  clay  at  least  ten  feet  below  the  surface, 


it  was  subject  to  washing  by  heavy  rains  and  has  thus  suffered  on  two 
occasions  within  the  past  two  years.  Peas  and  corn  planted  on  it  did 
not  pay  the  expenses  of  the  crops.  I  made  this  selection  with  the  ob- 
ject in  view  that  if  so  poor  a  piece  of  land  would  prove  profitable  it 
would  not  only  encourage  any  farmer  or  fruit  grower  who  owned  simi- 
lar land  to  follow  the  experiment,  but  that  it  would  induce  those  who 
had  better  soil   to  try  it  and  thus  reap  a  more  luxuriant  harvest. 

Three  plots  were  planted  as  follows : 

The  first  consisted  of  one  acre.  The  land  was  broken  up  the 
6th  of  October  by  a  New  South  plow  about  four  inches  deep.  It  was 
then  harrowed  smooth  by  a  Clark's  cutaway  harrow.  Deep  furrows 
were  opened  twenty-four  inches  apart.  In  these  the  manure  was 
drilled  as  follows  :  One-half  with  2,200  pounds  of  green  stable  manure, 
and  the  other  half  with  2,800  pounds  of  green  cow  manure.  There 
was  also  placed  in  these  drills  200  pounds  nitrate  of  soda,  100  pounds 
of  acid  phosphate  100  pounds  of  cottonseed  meal  and  100  pounds  of 
kainit.  The  drills  were  then  covered  and  re  opened  by  a  four-inch 
bull  tongue.  One  bushel  of  seed  was  sowed  and  covered  by  the  same 
plow,  when  the  whole  plot  was  leveled  by  a  two-horse  wooden  roller. 
Rating  the  seed  at  $2  per  bushel  and  the  hands  and  horses  at  $1  per 
day  each,  the  cost  was  $25.  The  season  was  dry  at  the  time  and 
continued  so,  with  but  little  rain  for  several  months.  I  began  cutting 
for  feed  on  the  29th  of  November,  when  the  rye  was  about  eight 
inches  high,  using  a  reap  hook,  until  the  2d  of  February,  going  over 
the  p)atch  one  and  a  half  times.  There  was  cut  off  this  acre  10,000 
pounds.  Had  I  continued  cutting,  and  it  would  have  admitted  of 
three,  as  much  more  would  doubtless  have  been  reaped.  But  having 
other  pastures  coming  in  and  desiring  to  note  whether  the  first  and  sec- 
ond cuttmg  would  seed,  I  ceased  and  obtained  an  average  yield  of 
seed  on  unfertilized  Florida  soil.  No  other  work  was  done  on  this 
plot  after  seeding. 

The  second  plot  was  seeded  the  28th  of  October.  It  was 
prepared  by  cross-harrowing  with  cutaway  harrow  instead  of  plow- 
ing. Half  the  patch  was  laid  off  as  above  and  the  same  formula  used, 
excepting  the  nitrate  of  soda,  but  it  was  not  rolled.  The  other  half 
had  manure  broadcast  harrowed  in,  then  sowed  broadcast  and  har- 
owed  again.  That  portion  which  was  drilled  grew  off  more  readily 
and  luxuriantly,  producing  to  all  appearances  three  times  a<^  much 
as  that  which  was  broadcast.  This  plot  was  pastured  by  seven 
grown  cattle  and  two  colts,  and  lasted  two  months.  There  was 
nearly  one  and  three- fourths  acres  in  the  plot.  By  cross  harrowing 
the  cost  is  grealy  lessened.  On  light  land  Clark's  cutaway  harrow,  as 
late  as  the  28th  of  October,  broke  down,  cut  up  and  covered,  by  the 
time  seed  were  harrowed,  fennel  and  other  weeds  six  feet  high.  The 
cost  of  this  plot  outside  of  stable  manure,  was  $12.50. 

THIRD  PLOT. 

As  late  as  the  loth  of  January  I  sowed  another  plot.  It  was 
flushed  with  turn  plow.  One  bushel  seed  was  sowed  broadcast 
and  harrowed  in  with  Clark's    cutaway  harrow.     No  fertilizer  was 
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used.  The  land  had  been  planted  in  p»eas  the  past  summer  and  was 
in  better  condition  than  the  other  plots.  The  stand  was  good.  The 
seasons  were  moderately  fair,  but  the  growth  slow.  It  was  grazed  by 
both  cows  and  colts,  but  did  not  respond  as  readily  after  being  pas- 
tured as  that  which  was  sowed  earlier  and  fertilized.  The  experiment 
suggests  that  pastures  can  be  planted  in  rye  at  intervals  as  late  as  the 
middle  of  January  with  profit  to  the  stock  raiser. 

From  the  above  the  inferences  may  be  drawn  : 

I  St.    That  rye  planted  in  drills  pays  better  than  broadcast. 

2d.  That  green  food  for  winter  and  spring  use  can  be  easily  and 
cheaply  made  on  old  and  poor  land. 

3d.  That  a  plot  of  }i  of  acre  sowed  in  October,  and  others  in 
November  and  December,  and  richly  fertilized  as  in  plot  i  or  2,  will 
furnish  ample  green  forage  for  a  horse  and  cow  through  winter  and 
early  spring. 

4th.  That  it  is  very  injurious  to  pasture  rye  when  the  soil  is 
light  and  sandy.  The  cattle  pull  up  a  great  deal  and  kill  much  by 
walking  over  it. 

5th.  That  from  this  experience  I  am  convinced  that  much  better 
results  would  have  been  obtained  by  drilling  one  foot  apart  instead  of 
two. 

6th.  This  feed  produced  a  good  flow  of  milk  and  made  the  gut- 
ter firm  with  an  exceedingly  rich  color  and  flavor,  and  was  a  great 
relish  to  both  horses  and  cows. 
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1.  SOFT  MARL  PHOSPHATE  AS  A  FERTILIZER. 

We  receive  frequent  inquiries  as  to  the  value  of  raw  (unacidulated) 
phosphate  rock  as  a  fertilizer.  As  there  is  evidently  much  confusion 
and  obscurity  of  thought  on  this  subject,  we  cannot,  perhaps,  do  better 
than  give  one  of  these  letters  and  subjoin  such  information  on  the 
points  of  inquiry  as  is  at  hand  : 

'*!  mail  you  to  day  a  package  of  soft  marl  phosphate,  dried  and 
partially  ground,  which  is  what  I  want  analyzed,  as  it  is  in  the  shape 
we  intend  putting  it  on  the  market,  but  ground  much  finer.  The  other 
sample  was  just  as  it  came  from  the  ground,  green.  You  cannot  do 
the  people  of  Florida  a  greater  service,  or  one  that  will  be  more  appre- 
ciated, than  by  givmg  us  a  full  and  complete  analysis,  showing  every- 
thing this  material  contains,  in  exact  proportions,  what  percentage  is 
soluble  now^  exposed  to  sun  and  rain,  in  the  ground,  when  the  present 
insoluble  part  will  become  soluble,  what  foreign  matter  is  required  to 
make  a  complete  fertilizer,  cost,  etc. ,  of  same,  the  real  value  of  this 
material  ground  fine  as  compared  with  commercial  fertilizers — say 
Mapes'  at  $43  per  ton — and  the  best  way  of  preparing  it  cheaply. 
The  purchase  of  costly  commercial  fertilizers  is  the  curse  of  the  State, 
and  with  the  raw  material  at  our  doors  we  ought  to  make  it  available. 
We  want  to  know  just  what  this  soft  marl  phosphate,  when  calcined 
and  ground  to  an  impcUpcU>le  powder y  is  worth  to  the  farmer  and  fruit 
grower." 

The  questions  asked  here,  with  such  answers  as  we  are  able  to 
give,  are  as  follows  : 

I.  What  is  this  substance  composed  of  ?     It  is  composed  of 

Water  . ** 9.62 

Sand  and  insoluble  matter 24.42 

Alumina i7-i4 

Ferric  oxide 0.50 

Calcium  carbonate 2.50 

Tri-calcium  phosphate 43-55 

Aluminium  phosphate 1.97 

100.00 
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2.  What  percentage  is  soluble  now,  exposed  to  sun  and  rain  ? 

This  has  reference  to  the  percentage  of  phosphate  now  soluble. 
This  is  a  question  which  cannot  be  answered  with  precision.  The 
finer  the  rock  is  pulverized  the  faster  will  it  become  disintegrated  and 
the  more  quickly  will  it  become  available  as  plant  food.  The  action 
of  the  air,  rain,  soil,  etc.,  are  never  ceasing.  And  to  this  is  added 
the  dissolving  and  assimilating  power  which  the  rootlets  of  plants 
themselves  undoubtedly  possess.  Hence  in  the  course  of  time  the 
phosphate  will  all  be  taken  up  by  the  plants.  Less  than  one-half  of 
one  per  cent,  of  the  phosphoric  acid  in  this  rock  is  soluble,  according 
to  the  conventional  method  of  determining  solubility,  in  pure  distilled 
water ;  and  a  fraction  over  o.  89  per  cent,  is  what  is  conventionally 
called  available. 

AH  phosphates  in  their  natural  form  are  difficultly  and  slowly 
soluble  in  water  or  weak  acids.  Phosphates  from  different  sources 
differ  greatly  in  the  degree  of  solubility.  The  following  quoted  from 
Storer  will  show  this  : 

**Dietrich  and  Koenig  acted  upon  various  phosphates  with  carbonic 
acid  water  applied  in  such  manner  that  the  materials  were  soaked  in 
a  half  saturated  solution  of  it  for  forty  eight  hours,  and  the  residue 
from  this  treatment  was  digested  in  saturated  carbonic  acid  water  for 
twelve  weeks."     The  results  were  as  follows  : 


Material. 

Per  cent,  of 
phospho- 
ric acid  in 
the  mate- 
rial. 

After  48  hours'  action  of  half 
saturated     carbonic    acid 
water,  one  part  of  phos- 
phoric  acid    dissolved  in 
parts  of  the  liquid. 

After  12    weeks   with 
saturated     carbonic 
acid  water,  one  part 
of    phosphoric  acid 
dissolved  in  parts  of 
the  liquid. 

Kstramadura  phosphorite. 
Lahn  Dhosohorite 

37.20 
14.80 

21.79 
37.57 

90,900 
60,100 
2,440 
18,800 
21,100 
25.250 

90,900 
60,100 

Peruviaii  Guano 

1,230 
5.900 

Rfi^v  Boneme&l 

Steams'  Bonemeal 

Bone  ash 

5,630 
7,350 

It  will  thus  be  seen  that  from  about  1,000  to  90,000  parts  of  the 
carbonic  acid  water  are  necessary  to  dissolve  one  part  of  phosphoric 
acid. 

This  difference  of  solubility  is  due  to  many  things — difference  in 
physical  aggregation  (whether  compact  or  porous,  fine  or  coarse 
grained),  the  materials  with  which  the  phosphate  is  mixed  or  asso 
ciated,^  the' kind  of  phosphate  (phosphates  of  lime,  magnesium,  iron 
and  aluminium  all  differing  in  solubility).  The  Estramadura  and  the 
Lahn  phosphoriies  are  mineral  phosphates  and  much  less  soluble 
than  the  guano  and  bone  phosphate.  Voelcker  found  that  one 
part  of  pure  freshly  prepared  and  still  moist  tricalcium  phosphate  dis- 
solves in  12,610  parts  of  water;  whereas,  one  part  of  similarly  pre- 
pared magnesium  phosphate  requires  only  4,900  parts  of  water. 
Phosphate  of  iron  is  less  soluble  than  phosphate  of  lime,  and  phosphate 
of  alumina  less  than  either.  Warington  has  found  that  one  part  of 
pure  phosphate  of  lime  requires  1,785  parts  of  carbonic  acid  water  to 
dissolve  it;  Pierre  found  that  12,500  parts  of  carbonic  acid  water  are 
required  to  dissolve  one  part  of  phosphate  of  iron.     Carbonic  acid 


II 


water  is  water  saturated  with  carbonic  acid  gas ;  such  water  bears  re- 
semblance to  rain  water,  which  always  contains  carbonic  acid  absorbed 
from  the  atmosphere.  It  will  thus  be  seen  that  phosphate  in  its  natural 
state  is  exceedingly  slowly  soluble  and  available  as  a  plant  food. 
Superphospate,  that  is,  phosphate  which  has  been  dissolved  with  acid, 
is  easily  and  quickly  soluble  in  water  and  is  immediately  available  to 
the  plant. 

Tests  of  the  solubility  of  all  the  leading  varieties  of  Florida  phos- 
phate are  to  be  made  in  our  laboratory  at  the  earliest  opportunity. 

3.  When  will  the  present  insoluble  part  become  soluble  ? 

The  answer  to  this  question  is  implied  in  what  is  said  under  2. 
The  action  of  rain,  air,  soil,  heat,  etc.,  is  constantly  but  exceedingly 
slowly  dissolving  the  phosphate,  which  as  it  becomes  soluble  may  be 
taken  up  by  the  plant.  This  solvent  action  may  be,*  and  often  is,  so 
slow  that  the  plant  may  not  be  able  to  get  enough  phosphate,  and  the 
result  is  stunted  growth. 

4.  What  foreign  matter  is  required  to  make  a  complete  fertilizer 
of  this  material  ? 

Before  this  question  can  be  answered  we  must  answeir  another: 
**What  is  a  complete  fertilizer  ?"  In  a  broad  and  general  way  we  may 
define  a  complete  fertilizer  as  one  which  contains  all  of  the  chemical  ele- 
ments necessary  to  plant  growth,  each  element  in  sufficient  quantity 
and  in  a  sufficiently  soluble  condition  to  meet  the  demands  of  the 
plant  To  be  economical,  no  element  should  be  present  in  excess  of 
the  needs  of  the  plant  It  is  generally  accepted  as  settled  that  the 
elements  necessary  to  plant  growth  are  oxygen,  hydrogen,  carbon, 
phosphorus,  nitrogen,  potassium,  calcium,  magnesium,  iron,  sulphur. 
If  a  single  one  of  these  elements  is  lacking  the  plant  will  not  grow. 
Chlorine,  sodium,  and  silicon  are  always  found  in  plants;  but  the 
weight  of  evidence  seems  to  be  that,  although  they  may  be  of  ad- 
vantage in  some  cases,  they  are  not  necessary.  Other  elements  still, 
among  them  manganese  and  aluminium,  are  sometimes  found  in  plants. 
These  elements  are,  of  course,  not  offered  to  the  plant  in  the  elemental 
form,  but  always  as  compounds;  oxygen  and  hydrogen,  as  water  main- 
ly; carbon,  phosphorus,  nitrogen,  potassium,  calcium,  magnesium, 
iron,  sulphur  in  the  form  of  salts,  known  as  carbonates,  phosphates, 
sulphates,  nitrates,  chlorides  and  other  rarer  compounds ;  carbon  also 
in  union  with  oxygen,  as  carbonic  acid  gas  in  the  air,  and  nitrogen  in 
union  with  hydrogen,  as  ammonia. 

In  preparing  a  fertilizer  it  is  not  necessary  to  direct  one's  attention 
to  all  these  elements,  for  the  reason  that  most  of  them  are  always  abund- 
antly present  in  the  atmosphere  and  in  the  soil.  Ville,  the  great  Frerch 
agriculturist,  defines  a  complete  manure^  therefore,  as  one  containing 
nitrogenized  matter^  phosphate  of  lime^  potassa,  and  lime.  With  these 
four  substances  together,  of  course,  with  what  is  already  in  air  and 
soil,  it  is  always  possible  to  produce  fine  crops,  he  claims.  Accepting 
this  as  true  (and  it  doubtless  is  true  in  all  except  rare  cases),  the 
"foreign"  substances  required  to  make  a  complete  fertilizer  of  this  ma- 
terial are,  nitrogenized  matter  and  potassa.  Among  the  principal  forms 
of  nitrogenized  matter  are  the  various  nitrates,  sulphate  of  ammonia, 
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mucky  barnyard  manure,  urine,  cottonseed  meal,  oil  cake  and  in  a 
word  all  refuse  animal  and  vegetable  substances.  The  sources  of  pot- 
ash are  numerous,  kainit  and  ashes  being  among  the  most  important. 

As  to  the  proportions  in  which  potash,  nitrogen  and  this  marl 
phosphate  should  be  mixed  to  make  a  complete  fertilizer,  no  general 
rule  can  be  given.  If  they  were  mixed  in  such  proportions  as  to  con- 
tain 12  to  15  per  cent,  of  phosphoric  acid,  2  to  4  per  cent,  of  nitrogen 
and  about  the  same  quantity  (2  to  4  per  cent.)  of  potash,  the  result 
would  not  differ  very  widely  from  the  common  run  of  "complete  com- 
mercial fertilizers,"  except  in  this:  the  commercial  fertilizer  usually 
contains  about  10  per  cent,  of  phosphoric  acid  easily  and  immediately 
soluble  in  water,  whereas  this  mixture  would  contain  none  such.  It 
should  be  borne  in  mind,  however,  that  it  is  not  well  to  compound  a 
fertilizer  by  mixing  an  exceedingly  difficultly  soluble  plant  food,  such  as 
tricalcic  phosphate,  with  exceedingly  soluble  ones,  such  as  kainit  and 
the  nitrates.  The  insoluble  phosphate  had  better  be  applied  separately 
to  the  land  in  large  quantities  as  a  fine  powder.  This  application 
should  take  place  many  months  before  the  planting  of  the  crop  to  be 
benefitted  thereby,  and  the  potash  and  nitrogen  (if  in  easily  soluble 
forms)  applied  as  the  crop  is  growing  or  at  the  time  of  planting. 

Florida  muck  is,  much  of  it,  rich  in  nitrogen.  The  composting 
of  raw  finely  ground  phosphate  with  muck,  and  the  application  of  this 
compost  in  large  quantities  where  it  can  be  cheaply  made  is  to  be 
recommended  as  an  experiment  likely  to  give  good  results.  This 
compost  would,  of  course,  need  to  be  supplemented  by  the  applica- 
tion from  time  to  time,  as  needed,  of  some  form  of  potash.  If  the  phos- 
phate used  in  this  compost  contains  considerable  carbonate  of  lime, 
all  the  better. 

5.  What  is  the  real  value  of  this  material  ground  fine  as  compared 
with  commercial  fertilizers,  say  Mapes'  at  $43  ? 

Mapes'  fertilizer,  say  his  Fruit  and  Vine  Manure,  is  a  complete 
fertilizer,  containing  about  7  per  cent,  of  soluble^  3  per  cent,  of  insol- 
uble phosphoric  acid,  3  per  cent  of  nitrogen,  12  per  cent,  of  potash. 
It  would  probably  be  difficult  to  find  a  soil  so  sterile  that  it  could  not, 
by  the  judicious  use  of  this  or  any  other  similar  fertilizer,  be  made  to 
produce  good  crops.  On  the  other  hand,  no  soil  deficient  in  potash 
and  nitrogen  could,  by  the  use  of  this  material  alone,  be  made  to  yield 
a  crop  at  all.  In  other  words,  phosphate  cannoi  take  the  place  of 
other  elements  of  plant  food.  It  is,  therefore,  not  pertinent  to  com- 
pare phosphate  with  a  complete  fertilizer. 

2.  C03IPARATIVE  VALUE  OF  RAW  FINELY  POW- 
DEBED  PHOSPHATE  AND  OF  ACIDULATED 
PHOSPH-iTE  AS  A  FERTILIZER. 

A  most  important  question  is  this:  ''What  is  the  value,  as  a  fer- 
tilizer, of  raw  finely  powdered  phosphate^  as  compared  with  superphos- 
phateV  By  raw  finely  powdered  phosphate  is  meant  either  the  soft  or 
hard  rock  phosphate  reduced  to  a  fine  powder,  and  by  superphosphate 
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is  meant  this  powder  treated  with  acid  and  the  phosphate  in  it  ren- 
dered easily  soluble.  As  the  result  of  a  series  of  most  carefully  con- 
ducted experiments,  Prof.  Wagner,  of  Darmstadt,  Germany,  con- 
cludes that  the  phosphoric  acid  in  coprolite  powder  possesses  9  per 
cent.,  that  in  bone  meal,  to  per  cent,  of  the  value  of  that  in  superphos- 
phate. The  phosphate  in  coprolite  powder  and  Florida  rock  is,  from  a 
chemical  standpoint,  practically  the  same. 

The  price  of  phosphoric  acid  varies  from  about  2  to  about  8  cents 
a  pound.  In  dissolved  bone-black  it  costs  about  8  cents  a  pound,  in 
dissolved  South  Carolina  rock  about  6  cents,  in  raw  finely  powdered 
South  Carolina  rock  about  2  to  3  cents.  The  Connecticut  Experiment 
ment  Station  has  made  a  series  of  valuable  experiments  with  these  forms 
of  phosphoric  acid.  The  report  says:  **That  the  the  more  expensive 
forms  are  also  the  ones  most  quickly  available  to  plants  may  readily 
be  admitted,  but  it  is  a  question  whether  the  cost  prices  stand  always  in 
direct  relation  to  the  agricultural  value;  that  is,  on  land  deficient  in 
phosphates,  will  $5  per  acre  spent  in  buying  dissolved  bone-black,  for 
instance,  yield  a  greater  or  less  return  in  the  long  run  than  the  same 
money  spent  for  South  Carolina  rock  or  other  raw  phosphates,  seeing 
that  more  than  twice  as  much  phosphoric  acid  can -be  bought  for  the 
same  money  in  some  of  the  cheaper  forms,  as  can  be  bought  in  dis- 
solved bone-black?" 

In  carrying  out  experiments  to  answer  this  question,  all  the 
plots  were  supplied  liberally  with  nitrogen  and  potash;  some  plots 
received  no  other  fertilizer.  The  effect  of  equal  money  value  of  the 
following  phosphates  were  compared  on  the  other  plots : 

Plot  A — 42  cts.  worth  (32  lbs.)  of  dissolved  bone-black  con  tam- 
ing 5. 1  lbs.  phosphoric  acid.  ^ 

Plot  B-— 42  cts.  worth  (56  lbs  )  of  Grand  Cayman's  phosphate, 
containing  16.5  lbs.  of  phosphoric  acid. 

Plot  C — No  phosphate. 

Plot  D — 42  cts.  worth  (67^lbs.)  of  Thomas-slag,  containing  13.2 
lbs.  of  phosphoric  acid. 

Plot  E — 42  cts.  worth  (yolbs.)  ground  S.  C.  phosphate  rock,  con- 
taining 17.5  lbs.  of  phosphoric  acid. 

Plot  F— No  phosphate. 

Grand  Cayman's  phosphate  is  a  phosphatic  rock,  containing 
considerable  iron  and  alumina,  from  an  island  of  that  name.  Thomas 
-slag  is  a  phosphatic  byproduct  of  the  steel  manufacture.  These 
phosphates  and  the  S.  C.  rock  received  no  treatment  except  that  of 
pulverizing.  Dissolved  bone-black  is  one  of  the  best  forms  of  solu- 
ble or  superphosphates.  The  experiments  extended  over  three  years. 
No  phosphates  were  used  after  the  first  year.  Indian  corn  was  grown 
each  year.  Putting  the  products  of  the  plots  which  received  no  phos- 
phate equal  to  100,  the  results  were  as  follows  : 
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SEASON   OF    1887. 

Sound     Soft  Total 

ears.      ears.    Stover,    crop. 

No  phosphate 100  100  100  100 

Dissolved  bone-black 144  67  102  1 11 

Grand  Cayman's  phosphate 141  64  121  119 

Thomas-slag 140  57  107  no 

South   Carolina  ruck 118  66  99  100 

SEASON  OF   1888. 

No  phosphate 100  100  100  100 

Dissolved  bone-black in  77  112  106 

Grand  Cayman's  phosphate 137  73  125  121 

Thomas-slag 140  65  135  125 

South  Carolhia  rock 127  80  118  115 

SEASON  OF  1889. 

Sound  and  soft  ears 

No  phosphate • 100 

Dissolved  bone-black 100 

Grand  Cayman's  phosphate 145 

Thomas-sla^ 156 

South  Carolma  rock 129 

These  results  are  stated  as  follows:  1887 — "In  that  season  and 
on  that  land  $5.00  would  have  paid  about  equally  well  whether  it  was 
spent  for  dissolved  bone-black,  Grand  Cayman's  phosphate  or  Thomas 
-slag"  **An  equal  money  value  of  ground  South  Carolina  rock 
produced  less  than  half  as  much  increase  of  sound  ears  as  the  other 
phosphates  and  no  increase  at  all  of  stover." 

1888 — * 'South  Carolina  rock  made  considerably  larger  percent- 
age increase  than  the  year  before,  showing  that  it  was  slowly  becom- 
ing available  in  the  soil."  ''The  seasons  and  the  land  being  such  as 
they  were,  $5.00,  if  invested  in  1887  in  Grand  Cayman's  phosphate 
or  Thomas-slag,  would  have  yielded,  in  1887,  as  much  income  as  if 
invested  in  dissolved  bone  black,  and  in  1888  would  have  yielded  a 
much  larger  income."  "Where  dissolved  bone-black  was  applied  in 
1887  there  was  not  quite  sufficient  phosphoric  acid  left  in  the  soil 
from  this  application  to  meet  the  requirements  of  the  crop  for  1888." 

1889. — "The  stover  was  so  damaged  by  continuous  wet  weather 
and  blight,  that  it  was  not  thought  worth  while  to  weigh  it."  Hence 
only  the  ears  remain  for  comparison.  "The  investment  made  in 
Thomas-slag,  Grand  Cayman's  phosphate  and  South  Carolina  rock  in 
1887  was  still  paying  considerable  dividends  in  1889,  while  the  in- 
vestment in  dissolved  bone-black  had  ceased  to  yield  any  returns 
whatever." 

"  {?«  this  partiadar  piece  of  land  and  in  these  three  seasons^  Thomas- 
slag  and  Grand  Cayman's  phosphate  have  been  more  profitable  than 
dissolved  bone-black." 

There  is  no  reason,  known  to  the  writer,  why  it  may  not  be 
safely  assumed  that  Florida  phosphates  will  act  very  similarly  to 
South  Carolina  and  Grand  Cavman. 


a 


15 

To  sum  the  phospbate  question  up  in  a  word,  the  matter  stands 
about  thus : 

1.  J* or  immediate  and  quick  results  the  superphosphates  are  con- 
ceded to  be  the  best  as  a  genercU  rule. 

2.  If  equal  sums  of  money  are  invested  in  finely  ground  raw  phos- 
phate and  in  superphosphate^    the  returns  from  the  raw  phosphates  will 
in  the* long-run  exceed ^  in  many,    if  not    all  cases ,  the   returns  from 
superphosphates. 

3.  //  must  be  borne  iff  mind  that  the  above  are  general 
statements.  The  soils  and  seasons  are  all  important  factors;  and  what  is 
true  of  one  soU  and  one  season  may  not  prove  true  of  another  soil  and 
season. 

3.     SUPERPHOSPHATE    FROM   A  LOW  GRADE  ROCK 
CONTAINING  MUCH  ALUMINA. 

We  are  often  asked  as  to  the  practicability  of  converting  low 
grade  phosphates  with  high  per  cent,  of  iron  or  aluminium,  by  means 
of  sulphuric  acid,  into  superphosphate.  Last  winter  a  rock  which 
analyzed, 

Moisture 1.77  per  cent. 

Insoluble  matter 36.90 

Phosphoric  acid,  total 21.49 

46.91 

Phosphoric  acid  soluble  in  water  .  .  o.  15 

Ferric  oxide 0.44 

Alumina 13.06 

Lime 28.00 

was  finely  pulverized  and  treated  with  sulphuric  acid  according  to  the 
following  formula: 

Four  parts  by  weight  of  the  powdered  rock;  three  parts  by  weight 
of  sulphuric  acid,  1.5  specific  gravity. 

The  acid  was  chemically  pure.  After  mixing  and  standing  two 
days  it  analyzed. 

Moisture  at  115°  C 22.32  per  cent. 

Total  phosphoric  acid 12.50 

Phosphoric  acid  soluble  in  waiter ii-3i 

Reverted  phosphoric  acid o.ii 

Citrate  insoluble  phosphoric  acid 1.08 

Another  but  much  larger  portion  treated  according  to  the  same 
formula  analyzed,  after  standing  89  days. 

Moisture  at  115°  C 18.10  per  cent. 

Total  phosphoric  acid 12.50    *'     ** 

Phosphoric  acid  soluble  in  water  ........  7.56"     ** 

Reverted  phosphoric  acid 3.43    **     " 

Citrate  insoluble  phosphoric  acid i.,8o   ^'     ^' 

It  will  be  observed  that,  when  freshly  made,  the  superphosphate 
contained  11. 31  per  cent,  of  phosphoric  acid  soluble  in  water  and  only 


equivalent  to 
"  tricalcic  phosphate. 
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O.I  I  per  cent.  oireverted\  but  after  standing  three  months  (89  days),  the 
water  soluble  had  dropped  to  7.56  per  cent,  and  the  reverted  risen  to 
3.43  percent. 

By  reverted  phosphoric  acid  is  understood  acid  which,  having  once 
been  made  easily  soluble  in  water,  has  * 'reverted,"  or  gone  back,  to  a 
form  no  longer  soluble  in  water  (or  rather  no  longer  easily  soluble  in 
water).  '^Reversion"  is  due  in  part,  so  it  is  believed,  to  the  presence 
of  iron  and  aluminium;  hence  in  part  the  objection  to  iron  and  alumi- 
nium in  phosphate.  Another  objection  to  them  is  that  they  tend  to 
render  the  superphosphate  sticky^  and  thus  prevent  their  readily  drying 
out  and  becoming  pulverulent.  In  this  particular  case  the  drying-out 
process  was  slow,  and  even  to  the  last  the  goods  was  somewhat  moist, 
not  so  much  so,  however,  as  to  prevent  the  possibility  of  its  being 
sacked  and  shipped. 

In  the  commercial* valuation  of  fertilizers,  phosphoric  acid  soluble 
in  water  is  estimated  at  about  8  cents  a  pound,  reverted  at  7^  cents, 
and  the  raw  (or  non-acidulated),  as  it  occurs  in  finely  ground  rock,  at  2 
cents.  At  these  rates,  a  ton  of  our  superphosphate  (th  ree  months  old)  is 
worth  $18.70.  The  rock  from  which  this  superphosphate  was  made  con- 
tained in  round  numbers  47  per  cent,  of  phosphate.  A  75  per  cent, 
rock  would  have  given  a  goods  containing  18  to  20  per  cent,  of 
water-soluble  phosphoric  acid.  Where  there  is  long  transportation 
and  consequently  much  freight,  it  would  be  far  better  for  the  farmer 
to  buy  the  high  grade  goods,  thus  avoiding  the  cost  of  transporting 
an  unnecessarily  large  amount  of  useless  dirt. 

Our  rock  produced  a  superphosphate  containing  7.56  percent, 
water-soluble  phosphoric  acid.  This  is  too  low  a  percentage  to 
permit  its  being  used  for  compounding  a  complete  fertilizer.  The 
admixture  of  the  necessary  potash  and  nitrogen  would  produce  a  goods 
containing  not  more,  perhaps,  than  3  or  4  per  cent,  of  water-soluble 
phosphoric  acid. 

As  long  as  the  high  grade  phosphates  are  abundant,  the  low  grades 
can  have  only  a  local  and  limited  use.  There  are,  however,  on  the 
market  ''acid  phosphates"  or  superphosphates  of  no  higher  grade 
than  this  one  (7.56  per  cent,  of  soluble  phosphoric  acid),  but  the 
farmer  who  buys  them  pays  freight  on  too  much  useless  matter. 

4.  MUCK. 

In  a  previous  bulletin  (No.  7)  a  number  of  annalyses  of  muck 
from  various  parts  of  the  State  was  given.  Several  additional  analy- 
ses are  subjoined  here.  Opinions,  in  this  State,  vary  widely  as  to 
the  value  of  muck.  A  sufficient  explanation  of  this  difference  of 
opinion  may  be  found  in  the  widely  varying  character  ©f  muck.  One 
muck  will  differ  from  another,  not  only  as  to  the  quantity  of  fertilizer 
constituents,  but  also  as  to  physical  condition,  that  is,  stage  or  degree 
of  disintegration  and  decomposition.  A  careful  study  of  the  analyses 
given  in  this  bulletin  will  be  of  use.  In  the  table,  fallowing,  is  given 
the  maximum,  minimum  and  average  per  cent,  of  nitrogen,  phos- 
phoric acid  and  potash  in  eight  samples  of  muck  from  various  parts  of 
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the  State,  and,  by  way  of  comparison,  in  twenty  one  samples  of  barn- 
yard manure  (analyzed  at  the  Massachusetts  Agricultural  Experiment 
Station). 

Nitrogen  is  valued  at  about  8  cts.  in  hair,  horn  shavings  and 
coarse  fish-scrap ;  at  15  cts.  a  pound  in  cotton-seed  meal;  at  17  cts. 
inammoniates  and  in  dry,  fine-ground  fish,  meat  and  blood;  potash 
at  about  4^  cts.;  and  phosphoric  acid  at  2  cts.  in  fine-ground  phos- 
phate rock  and  8  cts.  when  soluble  in  water.  Nitrogen  is  thus  the 
most  costly  plant  food  pound  per  pound  that  the  farmer  has  to  buy. 
There  are  in  Florida  muck  beds  containing  great  quantities  of  nitro- 
gen. Whether  or  not  this  nitrogen  can  be  economically  made  avail- 
able, and  the  best  methods  of  making  it  available,  are  question- 
worthy  of  most  careful  study. 
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Close  inspection  of  this  table  and  the  analyses  which  follow  be- 
low will  reveal  these  facts,   namely : 

1.  The  muck  contains  a  great  deal  more  nitrogen  and  much 
less  potash  and  phosphate  than  the  barn-yard  manure. 

2.  The  muck  contains  comparatively  much  niirogen  but  is  defi- 
cient in  potash  and  phosphate.  Hence  in  the  use  of  muck  as  a  fer- 
tilizer, one  should  expect  that  it  would  need  to  be  supplemented  by 
potash  and  phosphate. 

3.  The  quantity  of  moisture  in  the  muck  runs  from  about  ten  to 
about  fifty  per  cent.;  even  after  it  has  been  taken  from  the  ponds 
and  thrown  up  in  heaps  to  dry,  it  will  still ,  as  it  is  usually  hauled  to 
the  fields,  con  tans  more  than  fifty  per  cent,  of  m'iisture  as  a  general 
rule. 

4.  The  quantity  of  nitrogen  is  not,  as  at  first  thought  one  might 
be  inclined  to  suppose,  always  proportional  to  the  quantity  of  or- 
ganic matter ;  that  is,  it  does  not  always  follow  that  the  greater  the 
quantity  of  organic  matter  the  greater  will  be  the  quantity  of 
nitrogen. 

( (a)  Organic  matter 29.82  per  cent.  Nitrogen  1.17  percent. 
Examples :  1  (^)         "  "     96.96       **  "         1.16       " 

{(c)         "  '•     19.10       **  **         0.85       " 

\{d)         **  "     77.98       **  **         0.94       '* 

Muck  (a)  and  muck  (d)  contain  practically  the  same  quantity  of 
nitrogen,  but  there  is  nearly  three  and  one-half  times  as  much  or- 
ganic matter  in  (i)  as  in  (a), 

5.  Fifteen  samples  of  our  muck,  when  per^'ectly  dry,  contained 
between  56  and  97  percent,  of  organic  matter ;  twelve  01  the  fifteen 
contained  from  two  to  four  per  cent,  of  nitrogen,  three  less  than 
two  percent.,  and  one  less  than  one  percent.  Five  samples  contained 
less  than  55  percent,  of  organic  matter,  four  of  which  contain  between 
one  and  two  per  cent,  of  nitrogen  and  one  less  than  one  per  cent. 

As  is  well  known,  plants  of  different  kinds  and  different 
parts  of  the  same  plant  contain  different  amounts  of  plant  food.  In 
the  perfectly  dry  state,  pea  vines  for  example  contain  about  two  per 
cent,  of  nitrogen ;  wheat  straw  only  about  one  per  cent.  One  would 
naturally  expect  that  a  muck  if  formed  by  the  disintegration  of  the 
former  would  contain  more  nitrogen  than  if  by  that  of  the  latter. 

6.  These  considerations  will  in  part  explain  the  fact  that 
most  of  our  mucks  which  contain  a  high  per  cent,  of  organic  matter 
in  advanced  stage  of  decomposition  contain  also  a  high  per  cent, 
(more  th^jn  two  per  cent.)  of  i^itrogen,  and  that 

7.  There  are  among  our  mucks  several  which,  though  contain 
ing  a  high  per  cent,  of  organic  matter,   seemingly   far  advanced   in 
disintegration,  nevertheless  have  a  low  percentage  of  nitrogen  (less 
than  two  per  cent.). 

In  judging  of  the  value  of  a  muck  three  things,  at  least,  are  to  be 
taken  into  account:  i.  The  kind  or  kinds  of  plants  from  which 
formed.  2.  The  quantity  of  organic  matter  in  the  muck,  and  3.  The 
stage  of  decomposition. 
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As  to  the  best  methods  of  using  muck,  opinions  difTer  somewhat. 
It  should  be  remembered  that  in  addition  to  its  value  as  a  fertilizer 
purely,  is,  what  some  regard  as  of  more  importance,  its  value  as  a 
mulch.  As  stated  before,  its  content  of  potash  and  phosphate  is  gen- 
erally too  small  to  be  of  consequence ;  it  is  its  nitrogen  that  gives 
it  importance.  The  niirogen,  however,  is  in  a  very  insoluble,  in- 
active form;  still  there  is  little  doubt  that  as  the  process  of 
oxidation  and  decay  goes  on,  much,  if  not  all,  of  the  nitrogen 
gradually  and  slowly  becomes  available;  and  it  is  not  impossible 
that  if  a  good  quality  of  muck  is  spread  upon  a  field  in  large  quan- 
tity, it  may  furnish  all  the  nitrogen  needed.  Whether  or  not  this 
is  an  economic;)  1  source  of  nitrogen  depends,  of  course,  among 
other  things,  on  the  labor  and  cost  of  placing  it  upon  the  field, 
and  is  to  be  determined  for  each  farm  for  itself. 

When  it  is  desired  to  render  the  nitrogen  speedily  available, 
composting  is  resorted  to.  Just  what  takes  place  in  the  compost 
heap  is  only  partially  understood.  This  much,  however,  is  known: 
a  process  of  heating  and  fermentation  takes  place  whereby  the  vege- 
table tissues  are  disintegrated  and  tHe  insoluble  nitrogen  converted 
into  soluble  forms  (nitrates  and  nitrites).  The  conditions  favorable 
to  this  process  are  moisture,  warmth  (about  98°  to  100°  Fahren- 
heit), contact  with  oxygen  of  the  air  (hence  the  value  of  turning 
over  the  heap  occasionally),  exclusion  of  too  much  light  Substances 
whose  presence  in  the  compost  heap  favor  the  process  are:  all  easily 
putrescible  animal  or  vegetable  matter  (such  as  barn-yard  manure, 
cottonseed  meal,  urine,  the  offal  from  slaughter  houses,  blood,  flesh,  fish- 
scrap);  alkalies  (potash,  soda,  lime);  carbonate  of  lime  (wood  ashes, 
finely  ground  and  unburnt  oyster  shells,  marl,  rotten  limestone). 
Here  in  Florida  the  so-called  soft  phosphates  or  finely  ground  phos 
phates  of  any  kind  that  contain  a  large  per  cent,  of  carbonate  of 
lime,  would  seem  specially  to  recommend  themselves  in  this  con- 
nection. 

As  to  the  proportion  of  muck  that  should  be  mixed  with  these 
substances,  no  fixed  rule  can  be  given,  for  the  reason,  among  oth- 
ers, that  muck  is  so  variable  in  quality.  Some  use  only  so  much  vege- 
etable  or  animal  matter  as  is  barely  sufficient  to  bring  about  the  com- 
plete fermentation  of  the  muck;  for  example,  one  part  of  barn  yard  ma- 
nure to  one,  two,  three,  four  or  five  parts  of  muck.  In  the  case 
of  the  alkalies  and  carbonate  of  lime,  too  large  a  proportion  pre- 
vents fermentation  entirely.  There  are  mucks  that  will  of  them- 
selves, without  addition  of  foreign  matter,  ferment  if  thrown  up  in 
heaps. 

Twenty  tons  of  well  fermented  barnyard  manure  per  acre  would 
not  be  regarded  a  large  application ;  filty  or  sixty  tons  per  acre  are 
sometimes  applied  on  vegetable  gardens  near  the  large  cities.  Simi- 
larly, if  full  benefit  of  muck  is  to  be  reaped,  it  should  be  applied  in 
large  quantity. 

In  view  of  the  large  quantity  and  in  many  cases  high  quality  of 
the  muck  in  this  State,  the  conditions  most  favorable  to  nitrification 
(conversion  of  the  insoluble  into  soluble  nitrogen)  are  worthy  of  care- 
lul  and  extended  investigation,  and  it  is  hoped  that  experiments  in 
this  line  can  be  undertaken  at  no  very  distant  day. 
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TABLE  SHOWING  PERCENTAGE  OF  FERTILIZER  CON- 
STITUENTS IN  WET  AND  DRY  MUCK. 


WET. 


SAMPUE  NUMBERB. 

297 

296 

299 

601 

692 

696 

41 

61 

Averagre. 

Water 

84.90 

fiO.RT 

88.96 

0.81 

10.74 

11.22 

28.4A 

flft.16 

20.13 
16.60 
66.27 

14.83 
68.90 
16.27 

49.45 

Aiih 

2.26   22.90 

1 
1B.46   17-*^ 

1                      1 

38.90.     9.4n!    3.00 

20.16 

Orflcanlc  Matter 

49.88 

68.16 

11.86 

80.89 

Nitrosen 

100.00 

0.62 
0.86 
0.06 
0.01 
0.02 

100.00 

0.66 
19.91 
0.11 
0.02 
0.03 

100.00 

0.44 

0.18 

0.01 

0.004 

0.014 

100.00 

2.41 
86.62 
0.07 
0.02 
0.13 

100.00 

2.88 
7.94 
0.10 
0.02 
0.06 

100.00 

0.49 

2.61 

0.01 

0.006 

0.014 

100.00 

0.66 
8.86 
0.22 
0.13 
0.76 

100.00 

0.70 
66.68 
0.24 
0.77 
1.6R 

100.00 
l.U 

Insoluble  Matter 

PhosDhorlo  Acid 

16.49 
0.10 

Potash 

0.14 

Soda 

0.88 

DRY. 


8AMPLB  KUMBERS. 

297 

298 

299 

601 

692 

606 

41 

61 

Average. 

Water 

Ash 

14.33 
86.67 



66.64!    S-Al 

43.82 
56.18 

12.12 
87.88 

20.21 
79.79 

22.02 
77.98 

80.90 
19.10 

81.60 

Orsanlc  Matter 

43.86 

97.19 

68.40 

NitroireD 

100.00 

8.92 
6.49 
0.37 
0.06 
0.16 

100.00 

1.64 
49.24 
0.28 
0.06 
0.07 

100.00 

4.00 
1.17 
0,07 
0.04 
0.13 

100.00 

2.72 
80.99 
0.08 
0.08 
0.16 

100.00 

3.71 
10.24 
0.18 
0.08 
0.06 

100.00 

3.30 
16.98 
0.07 
0.08 
0.09 

100.00 

0.94 
11.80 
0.81 
0.18 
1.06 

100.00 

0.86 
66.66 
0.28 
0.90 
1.97 

100.00 
2.68 

Insoluble  Matter 

Phosphoric  Add 

Potash 

26.18 
0.20 
0.17 

Soda 

0.46 

293  and  294.     Muck. 

Samples  sent  on  by  G.  Jackson,  Apopka,  Fla.  Mr.  Jackson  says 
of  this  muck  that  the  bed  is  on  the  north  side  of  Bear  Lake,  is  three  or 
four  miles  long,  200  feet  wide  and  from  one  to  four  feet  deep;  that  there 
are  bays  in  the  lake  where  the  muck  is  much  deeper;  that  they  have 
drained  the  lake  about  three  feet;  that  he  has  grown  some  very  fine 
potatoes,  cabbage,  beans  and  onions  on  the  muck,  and  that  wherever 
he  has  applied  it  as  a  fertilizer  it  has  made  good  growth. 
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293-  294- 

Analysts.  («)  (^)  (a)  {£) 

Water 64.05  56  60 

Ash 1.05  2.92  3.45  7.95 

Organic  matter 3490  97.08  39-95        92.05 

Nitrogen 0.70  1.94  0.74  1.69 

Equivalent  to  ammonia  ....  0.85  2.36  0.89  2.05 

(a)  is  the  wet  muck;  (^)  is  the  muck  dried  perfectly  by  artificial 
heat. 

Valuation  per  ton:  293 — wet  $1.40,  dry  $3.88;  294 — wet  $1.48, 
dry  $3  38.     In  this  valuation  nitrogen  only  is  taken  into  account  and 
at  10  cents  a  pound.    This  number  is  perhaps  too  large;  7  or  8  cents 
a  pound  would  be  more  nearly  correct. 
295  and  296.     Muck. 

Samples  of  H.  G.  Hastings,  Interlachen,  Fla.  No  account  of 
its  source  or  use. 

295.  296. 

Analysis.  IVet  Dry  Wet.  Dry- 

Water 69.55  4130 

Ash 3.75  12.31  21.70  63.03 

Organic  matter 26.70  87.69  37- 00  36.97 

Nitrogen 0.85  2.87  1.02  1.72 

Equivalent  to  ammonia 1.06  3.49  1.23  2.09 

Value  per  ton:  295, — wet  $1.70,  dry  $5.74;  296— wet  $2.04,  dry 
$3.44. 

297.     Muck. 

Samples  of  David  McClardy,  Lake  Worth,  Fla.  Bed  40  acres 
in  extent,  situated  at  the  north  end  of  little  Lake  Worth,  one  mile 
from  ocean  beach. 

Analysis.  Wei.  Dry. 

Water 84.30 

Ash 2.25  14.33 

Organic  matter ^3  45  ^5-67 

100.00     100.00 

Nitrogen 0.62        3.92 

Equivalent  to  ammonia o.  75         4. 74 

A  partial  analysis  of  the  ash  of  this  muck  to  ascertain  the  per 
cent,  of  potash  and  phosphoric  acid  gave: 

Sand  and  insoluble  matter 38-27 

Phosphoric  acid 2.57 

Potash 40 

Soda 1.04 

A  ton  of  this  muck  contains,  wet,  45  pounds  of  ash,  1.16  [>ounds 
of  phosphoric  acid  and  .18  pounds  of  potash;  dry,  286.6  pounds  of 
ash,  7.36  pounds  of  phosphoric  acid,  1. 15  pounds  of  potash. 


23 

Value  per  ton: 

Wet  Dry. 

Nitrogen 12.4  lbs.  at  loc.  $1.24  78.4  lbs.  at  loc.  $7.84 

Phosphoric  acid  .    .    .  1. 16  lbs.  at    2c.      .02  7.36  lbs.  at    2c.      .14 

Potash 0.18  lb.    at    5c.      .01  i.islbs.  at    5c.      .05 

»  $1  27  $8.03 

298.  Muck. 

Sample  of  C.  D.  Wood,  Archer,  Fla.  Mr.  Wood  says  of  this 
muck:  **It  was  taken  from  a  muck  bed  situated  in  a  dense  hammock 
and  surrounded  by  hard  wood  trees  of  a  large  size.  It  covers  about 
fivt  acres  and  is  from  three  to  hwt  feet  deep.  It  is  covered  with  water 
during  the  wet  season  but  entirely  dry  now  (May  8,  '91).  When 
taken  out  it  pulverizes  readily  and  mixes  with  the  soil.  I  have  been 
using  it  around  orange  trees  for  three  years  with  excellent  results  as 
far  as  producing  a  good  healthy  growth  and  giving  to  the  tree  a  dark 
green  color.  But  1  am  inclined  to  believe  there  is  some  element  lack- 
ing for  fruit  making,  as  the  large  trees,  when  I  use  it  and  nothing  else, 
do  not  bear  well." 

The  element  or  elements  lacking  in  this,  as  in  almost  all  muck, 
are  phosphoric  acid  and  potash. 

Analysis.  Wet.  Dry, 

Water 59.57 

Ash 22.90  56.64 

Organic  matter i7-53  43-36 

100.00       100.00 

Nitrogen 0.66  1.64 

Equivalent  to  ammonia 0.81  1.99 

The  ash  contains: 

Sand  and  insoluble  matter 86. 93 

Phosphoric  acid o.  50 

Potash .  0.08 

Soda '.    .  0.12 

The  quantity  of  fertilizer  elements  in  a  ton  of  this  muck,  with 
their  value,  is: 

Wet.  Dry. 

Nitrogen 13.2  lbs.  at  loc,  $1.32.  32.8  lbs.  at  loc.,  $3.28 

Phosphoric  acid  .    .  2. 29  lbs.  at   2c.,    0.04.  5.7  lbs.  at    2c.,    o.  11 

Potash 0.371b.    at    5c.,    0.02.  0.91b.    at    5c.,    0.05 

Total  value  per  ton $138  $3-44 

299.  Muck. 

Sample  of  J.  R.  Hurst,  Lake  Helen,  Fla.  No  account  of  its 
occurrence  or  use. 
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Anafysu,  Wei.  Dry. 

Water 88.95  per  cent 

Ash 0.31       **  2.81  percent. 

Organic  matter  .    .    .  10.74       **  97- '9       *' 


100.00      **         100.00       ** 


a 
it 
it 


Nitrogen 0.44       **  4.00 

Equivalent  to  ammonia     0.54       '*  4.84 

The  ash  contains 

Sand  and  insoluble  matter 41.66  per  cent. 

Phosphoric  acid  .    .    •    • 2.50 

Potash 1.32 

Soda 4.62 

The  quantity  of  fertilizer  ingredients  in  a  ton  and  their  value  is: 

Wei.  Dry. 

Nitrogen             at  10  cents,  8.8    lbs.,  $0.88;  80.0  lbs.,  $8.00 

Phosphoric  acid  at    2  cents,  0.15  lbs.,  -003;  1.4  lbs.,  0.03 

Potash                 at    5  cents,  0.08  lbs.,  0.004;  0.7  lb.,  0.04 

$0.89  $8.07 

591.     Muck. 

Sample  by  C.  W.  Brown,  Huntington,  Fla.  Mr.  Brown  says  of 
this  muck:  ''It  is  in  a  grass  pond  of  some  eight  or  ten  acres,  is  cov- 
ered with  two  feet  of  water  and  about  the  same  of  common  muck  and 
grass  roots.  The  depth  of  the  deposit  is  unknown,  have  only  dug  on 
the  edge  of  pond  to  any  extent,  have  used  it  on  grove,  spreading  it 
broadcast  and  then  penning  cattle  on  it.  The  result  is  the  ^rove  is 
the  best  looking  one  in  this  section.  People  wonder  why  it  has  come 
on  so  well." 

Anafysis.  Wet.  Dry. 

Water 10.40  per  cent. 

Ash 62.88       "  70.18  per  cent. 

Organic  matter .    .    .  26.72       **  29.82 


(( 


100.00       **         100.00      ** 


Nitrogen 1.05       **  1.17 

Equivalent  to  ammonia     1.72       '*  1.42 

Value  per  ton,  nitrogen,  at  10  cents,  11  lbs.,  $1.10;  23.4  lbs.,  $2.34. 

601.     Sample  of  G.  T.  Lawler,  Hudson,  1«la. 

Mr.  Lawler  says:  ''The  pond  covers  8  or  10  acres  and  the 
muck  is  in  great  masses  like  islands  and  is  from  two  to  four  feet  in 
thickness.  The  bottom  ol  the  pond  also  seems  to  be  covered  with  it. 
In  the  rainy  season,  when  the  water  gets  high,  it  floats  ashore  and  is 
left  there  when  the  water  goes  down.  It  is  strange  that,  although  there 
are  numerous  ponds  around  here,  mine  is  the  only  one  that  has  any 
muck  in  it  I  have  used  it  on  my  orange  grove  (a  small  one  of  five 
&cres)  and  I  find  it  very  good.  I  spread  it  in  a  circle  around  the  trees. 
I  have  used  no  other  fertilizer  but  the  leaves  and  grass  from  the  woods 


\ 


^5 

4ibout  my  place,  and  I  do  not  know  of  any  trees  of  their  age  that  can 
approach  mine  in  size  and  thrift.  About  three  years  a^o  some  small 
boys  killed  a  young  alligator  near  the  pond  and  I  buried  it  in  the  muck 
pile ;  about  three  weeks  after  that  I  went  down  to  get  some  muck  and 
•dug  into  the  place  where  it  was  buried  and  found  only  the  bones 
bleached  as  white  as  chalk.  *  .  *  It  also  draws  the  skin  on  the 
hands  if  you  handle  it.  The  soil  in  my  grove  is  sandy,  but  is  under- 
laid with  clay,  or  what  we  call  clay  for  want  of  a  better  name.  It  is 
a  bright  yellow  color  and  when  fresh  dug  has  the  smooth  soapy  feel  of 
•clay,  but  when  it  dries  it  crumbles  to  a  sandy  powder.  It  seems  to  be 
.^ood  for  trees,  for  my  best  trees  are  where  it  is  nearest  the  surface.*' 
This  muck  was  neither  acid  or  alkaline  in  reaction. 

m 

Analysts.  Wet  Dry: 

Water 11.22  per  cent.  00.00  per  cent. 

Ash 38.90    *'      «'  43.82  *'      «* 

Organic  matter 49.88    '*      **  56.18 


((      (( 


100.00  '  100.00  **      ** 


Nitrogen 2.41    "      *'         2.72  ** 

Equivalent  to  ammonia 2.93    *'      *'         3.30 

The  ash  contains — 

Sand  and  insoluble  matter 91*30 

Phosphoric  acid 0.19 

Potash 0.06 

Soda •    .    .    . 0.34 

The  quantity  of  fertilizer  constituents  in  a  ton  and  their  value  iare — 

Wet,  Dry, 

Nitrogen  at  10  cts  «...    .48.2  lbs.  $4.82  54.4  lbs.  $5.44 

Phosphoric  acid  at  2  cts      .    1.4  •*  .028             1.6  **  .03 

Potash  at  5  cts 0.4  **  .020  0.6  **  .03 

Total  valuation  per  ton $4*87  $5- 50 

592.     Muck. 

Analysis.  Wei.  Dry, 

Water 22.45  per  cent.  0.00  per  cent. 

Ash 9.40    **      **  12  12  **      " 

Organic  matter 68 15    "      "  87.88"'*     ** 

100.00       **  '*        100.00    **         ** 

Nitrogen 2.88    "      '*         3.71  **      " 

Equivalent  to  ammonia 3.51    **      **        4.52  **      " 

The  ash  contains — 

Insoluble  matter 84.48  per  cent. 

Phosphoric  acid i.io  **       «*    .    .  .. 

Potash 0.25  *'       *' 

Soda 0.53  *'       ** 
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The  fertilizer  constituents  in  a  ton  and  their  value  are — 

mt.  Dry. 

Nitrogen  at  lo  ctB 57.6  lbs.     $5.76  74.2  lbs.  ♦$7.42' 

Phosphoric  acid  at  2  cts     .    .    2.0  **           .04  2.6  **         0.05 

Potash  at  5  cts 4  **           .02  .6  **           .03 

Total  valuation  per  ton $5.82  $7.50- 

41.     Muck  (salt  or  tide- water  muck). 

Analysis,                                     Wet.  Dry, 

Water 29.13  per  cent.  0.00  per  cent. 

Ash ,    15.60    "      "  22.02  '*      '* 

Organic  matter 55-27    **      "  77.98'** 


(< 


100.00    *'      **      100.00  **      ** 


Nitrogen 0.66    **      **  0.94 

The  fertilizer  constituents  and  their  value  are — 

Wei.  Dry. 

Nitrogen  at  10  cts 13.2  lbs.     $1.32  18.8  lbs.     $i.8S 

Phosphoric  acid  at  2  cts     .    .    4.4  **           .09  6.1  *'           .12 

Potash  at  5  cts 2.6  **           .13  3.6  **            .18 


Total  valuation  per  ton $i>54  $2.18 

51.     Muck. 

From  a  river  island;  to  be  regarded  rather  as  river  mud  than 
muck. 

Analysis.  We/.  Dry. 

Water .    14.83  per  cent.      00.00  per  cent. 

Ash 68.90    **       **        80  90    * 

Organic  matter 16.27     **       **        19.10 


t4 


io«.oo  100.00 

Nitrogen 0.70  0.85 

The  fertilizer  constituents  in  a  ton  and  their  valuation  arc — 

We/.  Dry. 

Nitrogen  at  10  cts 14.0  lbs.     $1.40  17.0  lbs.     $1.70 

Phosphoric  acid  at  2  cis.  .    .    4.8  **           .10  5.6  *'           .11 

Potash  at  5  cts 15.4  '*            -77  18.0  **           .90 

Total  valuation  pet  ton $2.27  $2.71 

595.    Muck. 

Samples  from  a  saw-grass  pond. 

Analysis.                                      Wet.  Dry. 

Water 85.15  per  cent.     00.00  per  cent. 

Ash 3.00    **  **        20.21 

Organic  matter 11.85    **  "        79*79 


100.00    **      **      100.00  '*      ** 
Nitrogen 0.49    '*      **         3.30  **      '* 


«7 

The  fertilizer  constituents  in  a  ton  and  their  valuation  are — 

fVef.  Dry. 

Nitrogen  at  I o  cts 9.8  lbs.  $0.98  66.0  lbs.  $6.60 

Phosphoric  acid  at  2  cts  .   .    .0.2  ''  0.004  1-4  "  *03 

Potash  at  5  cts o. i  •*  .005  0.6  '*  .03 

Total  valuation  per  ton $0.99  $6.66 

602.     Muck. 

Sample  from  a  pond  situated  on  high  pine  land  near  Barberville, 
Volusia  county. 

Analysis.  Wet  Dry, 

Water i5-75   percent  00.00  per  cent. 

Ash 34.70    "      "  41-19 

Organic  matter r-  .    .  49.55    '*      '*  58.81 


100.00  100.00 

Nitrogen 2.06  "      "         2.45  "      ** 

Valuation  per  ton  (nitrogen  alone)  .  $4.12  $4.90 

604.     Muck. 

Sample  of  J.  D.  Green,  Sea  Side,  Fla. 

Analysis.  Wet.  Dry. 

Water 30.42  per  cent.     00.00  percent 

Ash 42.11  **      **       60.52 

Organic  matter 27.47  **      '*        39-48 


<(      it 


100.00    **      **      100.00  **      '* 


Nitrogen 0,47    '*      **         0.67 

Valuation  per  ton  (nitrogen  alone)  .  $0.94  $i-34 

600.  Bat  Guano  (sent  by  H.  L.  Reed,  Macclenny,  Fla.). 

Moisture 16.90  per  cent. 

Ash 7.45  per  cent. 

Organic  matter 75-65  per  cent. 

100.00  per  cent. 

Nitrogen 11.34  per  cent. 

Phosphoric  acid 2.67  per  cent. 

Potash 1.08  per  cent. 

Valuation  per  ton, 

Nitrogen  at  10  cents;  223.8  pounds $22.38 

Phosphoric  acid  at  2  cents;  53  4  pounds   .     .    .       1.07 
Potash  at  5  cents;  21.6  pounds 1.08 

$24.53 
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289.  Rice  Hulls  (sent  by  J.  E.  Cole,  Glen  St.  Mary,  Fla.). 

Mr.  Cole  desired  to  know  their  probable  value  as  cattle  food. 

Moisture 12.58  per  cent 

Ash 11.60  per  cent. 

Crude  fat 5.88  per  cent. 

Crude  fiber 20.58  per  cent. 

Crude  protein 7.25  per  cent. 

Nitrogen  free  extract 42.00  per  cent. 

100.00 
True  albuminoids 7.00  per  cent. 

The  indications  are  that  this  is  an  excellent  cattle  food.     These 
hulls  contained  a  considerable  quantity  of  broken  grains  of  rice. 


Bulletins  mailed  free  to  any  farmer  or  fruit  grower  on  application. 
Any  Sub-Alliance  in  the  State  can  receive  bulletins  by  forward- 
ing names,  either  on  postal 'cards  or  by  letter,  to 

JAS.  P.  DePASS,  Director, 

Lake  City,  Florida. 


*  BULLETIN  No.  14, 


•OP  THE- 


Experiment  Station 


OP  FLORIDA, 


AT  THE 


State  Agricultural  College. 


Lake  Gity,  Florida. 


ANNUAL  REPORT-HORTICULTURt  CEREALS,  STOCK,  ETC. 


JUIaY  1,  1891. 


REV.  J  AS.  P.  DePASS,  Director. 


JACKSONVILLB,   FLORIDA  : 
DAC06TA  PRINTIMO  AND  PUBLIBHINO  HOU8B, 

189I. 
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annuaia  report. 


Gentlemen  of  the  Board  : 

I  have  the  honor  to  submit  the  following  as  my  annual  report : 

The  land  which  was  cut  down  and  only  in  part  ridden  of  stumps 
at  your  last  meeting,  has  been  put  in  condition,  and  now  every  foot 
of  it  is  in  cultivation.  I  have  found  it  necessary  to  rent  about  fifty 
acres  additional  landj  not  only  for  experiments,  but  in  order  to  assist 
in  feeding  the  stock  of  the  Station.  The  experience  of  this  and  the 
past  year  demonstrates  that  I  have  endeavored  to  make  too  wide  a 
range  of  experimentation  with  the  limited  scientific  help  I  have  had  at 
command.  It  will  be  necessary,  therefore,  to  confine  myself  to  fewer 
experiments  in  the  future,  unless  the  assistance  necessary  to  carry  on 
the  work  be  furnished.  It  is  found  by  this  year's  experience  that  so 
great  is  the  demand  in^each  department  for  scientific  investigation 
that  it  is  impossible  for  one  man  to  meet  the  duties  of  two  or  more, 
as  has  been  the  case  since  the  Station  was  established. 

The  Station  land  is  uniformly  sandy,  thirsty  and  poor,  and  in  some 
places  almost  sterile.  That  recently  cleared  produces  well,  but,  unless 
it  is  kept  up  by  liberal  fertilizing,  in  two  or  three  years  its  fertility  will 
have  passed  away.  It  is  a  matter  of  regret  that  I  do  not  possess  a 
greater  variety  of  soil  to  experiment  on.'  In  calling  your  attention  to 
this  matter,  it  is  in  the  hope  that  you.  will  aid  me  in  this  direction  to 
the  extent  of  your  power.  It  certaii^y  can  only  be  a  matter  of  time 
when  the  demands  of  our  varied  climate  and  soils  will  call  for  a 
wider  range  of  experimentation  to  meet  their  conditions  than  are  fur- 
nished on  the  Station. 

It  has  been  my  plan  not  to  fertilize  extravagantly  except  in  a  few 
instances,  and  then  only  to  a  limited  extent,  testing  the  capacity  of  the 
soil  to  respond  to  heavy  fertilizing,  but  moderately,  watching  the 
results  with  care,  in  order  to  encourage  our  people  in  those  methods 
which  would  result  in  prosperity  to  them. 

While  experiments  in  those  crops  which  constitute  the  common 
farming  of  our  State  have  received  special  attention,  still  I  have  not 
neglected  to  introduce  anything  new  which  gave  promise  of  success 
which  I  could  command,  in  order  to  increase  our  agricultural 
resources.  In  this  line  of  effort  I  take  great  pleasure  in  acknowl- 
edging the  assistance  of  the  Department  of  Agriculture  at  Washington, 
the  officers  of  which  have  not  only  readily  responded  to  every  request, 
but  in  many  instances  have  anticipated  our  needs.  In  this  connec- 
tion I  wish  also  to  acknowledge  a  package  of  seeds  of  many  varieties 
of  deciduous  fruits  which  I  have  recently  received  from  China 
through  the  kindness  of  the  Rev.  Dr.  Younpf  J.  Allen,  President  of 
the  Anglo-Chinese  College  and  a  distinguished  missionary,  whose 
residence  is  at  Shanghai. 

When  I  took  charge  of  the  Station,  the  low  prices  of  black  and 
white  seed  cotton,  our  leading  agricultural  products,  together  with  the 


scarcity  of  labor  and  its  increasing  high  prices,  led  me  to  forecast  the 
time  as  near  at  hand  when  pur  people  would  be  forced  to  either  re- 
duce the  area  of  these  crop's  or  abandon  them  altogether  for  others 
that  are  more  lucrative.  In  view  of  these  facts  and  the  adaptability 
of  our  State  to  the  growth  of  rare  and  luscious  fruits,  the  production 
of  vegetables,  and  the  finer  grades  of  tobacco,  I  was  induced  to  give 
special  attention  to  experiments  in  these  lines.  Already  the  area  of 
black  seed  cotton  from  these  causes  have  been  reduced  twenty-five  if 
not  thirty-three  per  cent,  this  year,  and  the  indications  are  that  an- 
other year  a  still  larger  reduction  will  be  made. 

The  orange,  which  is  now  almost  entirely  confined  to  South  Flor- 
ida, I  have  reason  to  believe,  so  far,  at  least,  as  the  Satsuma  is  con- 
cerned, can  be  grown  profitably  in  'the  northern  and  western  coun- 
ties of  our  State,  and  possibly  other  popular  varieties.  Laboring 
under  this  conviction,  I  have  made  some  experiments  ,which  are  en- 
couraging, and  have  some  plans  to  propose,  which  I  will  at  the  proper 
time  submit  for  your  action. 

It  affords  me  pleasure  to  state  that  the  chemists  have  promptly 
responded,  as  far  as  possible,  to  every  demand  upon  them,  working 
with  unremitting  care  to  render  the  Station  of  practical  value  to  the 
people.  The  information  furnished  through  this  department,  if  util- 
ized,  would  be  of  great  service  in  advancing  our  agricultural  in- 
terests. 

This  department  has  been  embarrassed  by  urgent  applications  for 
analyses  outside  of  the  regulafr  work  of  the  Station.  The  public  seems 
impressed  that  it  is  my  duty  to  have  analyzed  any  and  everything  sent 
me,  and  while,  if  I  had  the  chemical  force,  I  would  cheerfully  comply 
with  these  requests,  still  the  necessities  of  the  case  have  forced  me  to 
reluctantly  decline  a  great  many  urgent  applications. 

The  Station  has  reached  that  stage  when  it  is  necessary  to  have 
two  more  chemists,  if  the  range  of  investigations  is  pursued  designed 
by  the  law,  and  also  if  the  pressing  necessities  of  progressive  agricul- 
ture are  met.  And  I  would  here  also  suggest  the  election  of  a  Horti- 
culturist, as  this  department  requires  unremitting  attention. 

The  scientific  positions  in  connection  with  the  Station  are  such  as 
to  require  constant  study  and  research,  and  unless  the  Director  and 
his  staff  have  more  time  for  this  than  their  pressing  duties  will  now 
allow,  they  will  not  be  able  to  keep  abreast  with  agricultural  science. 
The  inadequate  force  now  employed,  in  view  of  the  work  required, 
renders  it  impossible  to  pursue  that  range  of  investigation  so  neces- 
sary to  meet  the  wants  of  our  people. 

The  sub-Stations,  one  located  in  the  western  portion  of  the  State 
at  DeFuniak,  under  the  superintendence  of  L.  W.  Plank,  and  the 
other  in  the  southern  portion  of  the  State  at  Ft.  Myers,  in  charge  of 
Dr.  L.  C.  Washburn,  have  no  special  reports  to  refer  to  your  consid- 
eration. The  work  done  on  these  stations  the  past  year  has  been 
mainly  that  of  land  preparation,  still  each  have  made  commendable 
efforts  to  a  limited  extent  on  some  lines  of  experimentation,  such  as 
fruits,  vegetables,  cereals,  forage  plants  and  other  things. 


In  view  of  the  pressing  demands  made  upon  the  Station  for  scien- 
tific work  and  the  embarrassment  of  the  fund  by  the  maintenance  of 
the  subrStations,  thus  preventing  the  eraplo/inent  of  scientific  help 
in  a  measure,  it  becomes  my  duty  to  recommend  to  the  Board  their 
disc  )ntinuance.  At  most  they  can  never  be  otherwise  than  simply 
trial  points  to  test  the  adaptability  of  new  fruits,  plants  and  methods 
of  cropping  mostly  beneficial  to  the  communities  in  which  they  are 
located.  This  involves  cost  to  an  extent  which  the  fund  at  the  dis- 
posal of  the  Board  will  not  admit  of,  provided  it  carries  out  the  design 
of  the  law,  besides  also  the  benefits  to  the  people  at  large  is  inade- 
quate to  the  outlay.  They  require  also  a  class  of  men  who  cannot 
afford  to  devote  their  entire  attention  to  this  work,  which  the  present 
conditions  require  for  the  salary  paid,  besides  the  facilities  for  distribut- 
ing what  information  they  may  acquire  are  too  limited  to  accomplish 
much  good.  They  are  too  remote  from  the  station  for  the  Director  to 
visit  them  as  often  as  he  should,  which  from  the  nature  of  the  case  is  a 
necessitv ;  besides  the  time  required  and  the  expense  attending  such 
visits  and  their  support  could  be  more  profitably  employed  in  the 
interest  pf  general  agriculture.  Experiments  such  as  are  conducted 
on  them  could  be  made  in  different  counties  of  the  State,  through  the 
medium  of  intelligent  and  progressive  farmers  and  fruitgrowers,  of 
such  crops  and  fruits  adapted  to  each  section,  the  Station  furnishing 
free  the  necessary  fertilizer,  giving  results  to  the  farmer.  This  wider 
range  of  experimentation  would  not  only  be  less  than  half  their  present 
cost,  but  a  corresponding  result  would  be  obtained  in  interesting 
more  farmers  aad  fruit  growers  in  improved  methods  of  horticulture 
and  general  farming  than  the  present  one,  and  this,  as  now,  could  be 
done  under  the  suggestions  of  the  Director,  to  whom  reports 
could  be  made  and  by  him  published.  Out  of  these  sub-Sta- 
tions there  will  always  be  questions  arising  of  an  embarrassmg  nature  ; 
besides  to  keep  them  supplied  by  proper  men  in  their  constant  stages 
of  development  is  a  problem  not  easily  solved.  The  present  neces- 
sity of  the  Station  for  the  employment  of  scientific  men  could  be 
more  easily  met  if  the  fund  was  relieved  of  their  support  and  their 
employment  would  more  largely  benefit  the  sections  in  which  they  are 
located,  if  not  the  immediate  neighborhoods,  in  connection  with  the 
plan  suggested  above.  This  ^  seems  to  be  the  prevailing  opinion  in 
other  States  where  sub  Stations  have  been  tried,  unless  they  have  been 
liberally  sustained  by  State  aid,  which  has  given  them  scientific  help. 
This  State,  however,  has  never  contributed  a  cent  to  the  Experiment 
Station,  and  the  support  of  sub-Stations  from  the  fund  appropriated 
by  the  general  Government  will  always  be  an  embarrassing  problem 
as  long  as  they  are  continued. 

BULLETINS. 

Applications  for  the  bulletins  of  the  Station  are  constant. 
Every  new  publication  increases  the  list  of  names,  and  requests  for 
back  numbers  are  frequently  made.  To  meet  the  demand  I  havefis- 
sued  7,500  copies  of  the  April  Bulletin  No.  13.     Besides  this  another 


encouragement  is  the  many  letters  received  appreciating  the  work  the 
Station  is  doing,  and  another  is  the  desire  expressed  by  some  to  have 
the  bulletins  bound  for  permanent  use. 

Letters  of  inquiry  are  frequent  6n  almost  every  branch  of  horti- 
culture and  general  farming,  some  of  which  require  a  good  deal  of 
time  to  answer. 

In  addition  to  this  there  are  many  letters  of  inquiry  as  to 
Florida's  resources,  the  prices  of  lands  and  the  prospect  oi  new  indus- 
tries. To  comply  with  these  requests  not  only  requires  tune,  but  the 
want  of  available  literature  is  quite  embarrassing.  I  have  tried  to 
devise  plans  to  meet  these  inquiries,  and  see  no  other  way  than  to 
have  printed  articles  on  various  subjects  and  have  them  ready  for  dis- 
tribution. This  not  only  involves  expense  but  time  in  their  prepara- 
tion. However,  to  meet  this  emergency,  I  have  solicted  articles  from 
prominent  and  reliable  gentlemen  throughout  the  State,  who  have 
devoted  much  time  to  special  pursuits,  but  these,  with  one  or  two 
exceptions,  like  myself,  are  too  busily  engaged  to  devote  the  time  to 
their  preparation  which  they  require. 


HORTICULTURE. 

THE  PEACH.*  . 

The  great  drawback  to  the  northern  tier  of  counties  of  East  and 
Middle  Florida,  in  cultivating  the  peach  and  plum,  is  the  curculio. 
This  beautiful  portion  of  our  State,  if  rid  of  these,  would  become  famous 
for  these  fruits.  In  West  Florida  I  have  heard  but  little  of  them. 
The  people  of  these  sections  should  grow  these  fruits  for  the  home,  if 
for  no  other  purpose.  In  Milton  I  learn  that  a  canning  factory  has 
been  built.  This  is  the  right  kind  of  progress  because  the  factory  was 
established  before  the  fruit  and  vegetables  were  planted  in  such  quanti- 
ties as  were  needed — it  encouraged  planting.  Fruit  and  vegetable  grow- 
ing in  Santa  Rosa  will  follow  as  a  necessary  consequence.  No  less  than 
an  acre  should  be  set  for  a  home  orchard  and  four  would  be  much 
better.  A  proper  selection  from  early  to  late  peaches;  say  from  May 
to  October  would  give  the  family  this  delicious  and  healthy  fruit  for 
six  months  in  the  year.  If  care  should  be  taken  to  prevent  the  cur- 
culio for  two  or  three  years  they  would  soon  disappear  or  be  so  reduced 
in  numbers  as  to  do  but  little  injury. 

The  varieties  of  early  peaches  adapted  to  the  various  sections  are 
as  follows: 

For  South  Florida,  the  Peento  and  its  sports,  among  which  are  the 
Bid  well  Early  and  Bid  well  Late,Barr's  Early  and  Barr^s  Late,  the  Queen 
of  the  South,  Cream,  Yum-Yum,  Florida's  Own,  Waldo,  Angel  and 
Honey.  There  ate  other  varieties  of  the  Peento,  doubtless  equally  as 
good  but  not  so  well  known.  The  noyau  or  bitter  almond  flavor  of  the 
Peento  is  more  marked  when  ripening  in  dry  weather  and  on  poorly  fer- 
tilized land.  Of  all  our  early  varieties  the  Peento  is  the  daintiest  when 
grown  under  favorable  circumstances,  and  a  few  trees  are  worth  the  trou- 


ble  and  expense  of  protection  in  any  part  of  the  State.  North  and  West 
of  Marion  county  the  cold  snaps  of  spring  render  the  crops  too  uncer- 
tain to  b?  planted  for  shipping  on  accouitof  its  early  blooming  This 
is  also  true  of  its  sports  except  the  Waldo  which  blooms  in  February. 
The  Waldo  is  a  clearstone  and  thus  far  the  best  peach  as  an  early 
variety  for  East  and  Middle  Florida.  It  ripens  almost  as  early  as  the 
Peento  does  south  and  is  of  excellent  flavor.  As  a  shipper  it  is  the 
best.  I  have  tested  its  keeping  qualities  by  Carrying  several  in  my 
valise  when  ripe  for  two  wetks,  and  after  traveling  hundreds  of  miles, 
they  were  firm,  w*th  no  evidence  of  decay. 

The  Dwarf  Japan  Blood  ripened  this  year  on  the  Station.  This 
is  a  freestone,  large  medium  size  but  ordinary  as  to  flavor.  It  is  pos- 
sible It  may  prove  a  better  peach  when  the  trees  are  older.  It  blooms 
in  February,  is  showy  and  as  k  shipper  may  prove  valuable.  It  is 
worthy  of  trial. 

PEARS. 

There  are  two  kinds  of  pears  fruiting  this  year,  the  LeConte  and 
another,  the  name  of  which  is  unknown.  The  LeConte  has  fruited 
for  several  years  but  very  lightly.  This  ye^r  the  trees  were  fertilized 
and  cultivated  the  same  as  the  peaches,  and  the  crop  was  so  large  ns 
to  compel  the  thinning  of  fruit  to  save  them.  The  unknown  also 
bore  heavily,  having  fruited  last  year  for  the  first  time,  and  from  time 
to  time  the  limbs  hid  to  be  relieved  of  their  fruit  to  save  them  from 
breaking  down.     The  unknown  is  a  very  late  pear. 

1  have  budded  eleven  other  varieties  on  LeConte  stock  which 
are  growing  very  fast  and  which  will  be  carefully  watched  to  note 
their  adaptation  to  our  climate. 

JAPAN  OR  ORIENTAL  PLUMS. 

Of  these  I  have  nine  varieties  growing.  The  Kelsey  fruited  this 
year  and  is  an  exceedingly  large  and  choice  variety.  It  is  a  heavy 
bearer  and  ought  to  be  on  every  farm  and  garden  in  the  Stale  that 
will  produce  them,  if  for  no  other  purpose  than  for  family  use.  The 
others  have  not  as  vet  fruited,  but  have  in  some  other  sections  of  the 
State,  and  are  highly  spoken  of. 

FERTILIZING  THE  PEACH,  PLUM  AND  PEAR. 

Mistakes  are  made  in  using  the  wrong  kinds,  too  much  and  too 
little  fertilizer.  Different  soils  require  different  grades  and  every  man 
must  be  the  intelligent  judge  of  his  own  soil.  For  instance,  first  class 
pine  land  ought  not  to  be  fertilized  as  heavily  as  lower  grades,  nor 
new  lands  a^  old  lands.  But  there  is  no  land  that  is  cultivated  awhile 
in  Florida  but  what  should  be  fertilized  to  a  greater  or  less  extent  for 
all  crops  that  are  planted  upon  them,  and  this  is  especially  true  of  the 
peach,  pear  and  plum. 

One  has  but  to  ride  through  the  country  and  he  will  be  struck  by 
this  fact,  that  the  trees  nearest  the  dwelling  are  the  thriftiest,  the 
healthiest  and  the  most  fruitful,  while  those  that  are  farther  away  are 
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not  so  good.  Indeed,  the  farther  the  trees  extend  from  the  dwelling 
the  poorer  and  less  productive  they  are.  This  is  because  the  trees 
nearest  the  houses  are  fertilized  every  day  in  the  year,  more  or  less, 
by  means  of  what  is  naturally  the  waste  of  the  house  and  kitchen, 
the  droppings  of  chickens  and  in  many  other  ways.  This  alone 
teaches  the  necessity  of  fertilizing. 

Nitrogen,  Phosphate  and  Potash  are  the  main  elements  of  a  com- 
plete fertilizer. 

How  to  obtain  these  in  their  cheapest  form  i$  a  question  of  much 
importance.  The  nitrogen  supply  is  obtained  mainly  from  nitrate  of 
soda,  dried  blood,  cottonseed  meal,  cottonseed,  horse  and  cow  manure, 
pea  vines  and  muck.  The  quantity  in  muck  depends  mostly  upon  its 
state  of  decomposition  and  the  vegetable  matter  which  composes  it. 
Its  cheapness  depends  upon  the  cost  of  gathering  and  hauling  it.  To 
be  made  most  available  it  should  be  composted  with  other  things.  To 
use  it  alone  large  quantities  and  air  exposure  are  a  necessity. 

Cottonseed  meal  is  the  best  and  cheapest  source  of  our  commer- 
cial supply,  because  it  is  not  so  readily  available  and  not  so  quickly 
leached  by  the  rains  in  winter  and  early  spring  in  our  light  sandy  soil. 

Potash  is  obtainable  from  sulphate  of  potash,  kainit,  ashes  and 
other  commercial  manures.  Of  these  I  prefer  kainit,  because  while  it 
contains  about  23.90  per  cent,  of  sulphate  of  potash,  corresponding 
with  12.80  pure  potash,  it  has  about  34  per  cent,  of  salt — the  chloride 
of  sodium.  This,  aside  from  attracting  moisture,  does  to  some  ex- 
tent serve  as  a  protection  against  injurious  insects. 

Phosphate  is  mostly  used  in  the  acidulated  form,  called  acid 
phosphate,  because  it  is  more  available  as  plant  food  in  this  form. 
The  phosphates  of  Florida  will  readily  and  cheaply  meet  this  demand. 
The  soft  phosphate,  if  dried  and  powdered  or  ground  fine,  will  be 
available.  But  it  is  not  so  easily  available  as  when  treated  with  acid. 
I  have  tried  the  Charleston  **Floats,"  which  is  rock  ground  very  fine 
and  not  treated  with  acid.  The  first  year  results  are  not  so  percepti- 
ble, but  they  are  better  the  second,  and  if  the  supply  is  kept  up  from 
year  to  year  there  is  no  doubt  but  what  this  is  the  cheapest  and  best 
form  of  applying  it.  This  is  doubtless  true  of  soft  Florida  phosphate. 
Those  interested  in  the  use  of  phosphate  are  referred  to  Bulletin  13. 
It  may  not  be  out  of  place  to  caution  purchasers  against  buying  Florida 
phosphate  as  a  complete  fertilizer.  Should  any  be  advertised  as  such, 
it  would  be  wise  before  purchasing  largely  to  buy  a  small  lot,  demand 
formula  and  send  sample  to  State  Chemist  for  analysis  and  opinion. 
Phosphate  used  alone  is  not  apt  to  produce  the  results  desired.  On 
some  of  our  lands  it  may  be  all  that  is  required  to  produce  good  crops, 
but  it  is  not  safe  to  rely  oa  it. 

In  our  light  soils  lime  and  iron  are  needed.  These  are  not  by 
some  classed  as  fertilizers  but  stimulants,  still  they  are  necessary  in 
order  to  have  healthy  and  fruitful  trees.  It  is  thought  also  that  all 
land  possesses  enough  of  these  to  meet  the  demands  of  plant  life,  but 
their  application,  especially  on  old  land,  is  too  manifestly  beneficial  to  . 
neglect  their  use,  at  least  in  limited  quantities.  I  have  found,  espe- 
cially on  old  land,  fine  results  to   follow  their  use  in  the  form  of 


cot)peras  or  9ulj)hat^  of  iron  and  comoidn  lime.  The  Station  or- 
chard, which  is  planted  on  very  old  land,  has  received  very  great 
benefit  from  their  application,  and  so  has  my  private  orchard,  where 
their  value  was  tested  years  Ago,  and  reports  published  in  the  press 
of  the  State.  The  following  formula  was  used  on  the  Station  orchard 
with  fine  effect : 

STATION  COMPOST  NO.  I. 

2,000  lbs.  stable  manure. 
333  lbs.  kainit. 
333  lbs.  acid  phosphate. 
333  lbs.  cottonseed  meal. 
This  was  composted  m  a  covered  pen  several  months  before  used 
and  constituted  one  layer  in  a  pen  ten  feet  square.     It  was  made  thor- 
oughly wet  and  another  layer  put  on  and  wetted,  and  so  on  until  the 
pen  was  lull,   when  three  or  four  inches  of  dry  dirt  covered  the  top 
of  heap.     In  breakmg  the  pen  this  is  thoroughly  mixed  and  fr-^m  10 
to  25  pounds  scattered  around  each  tree.     When  putting  this  out  I 
added  one  pound  each  of  copperas  and  lime  to  each  tree. 

The  following  formula  may  suit  some  localities  where  the  soil  is 
better  than  that  of  the  Station  : 

2,600  pounds  stable  or  cow  manure  or  pond  muck. 
100  pounds  copperas. 
100  pounds  kainit. 
100  pounds  cottonseed  meal. 
100  pounds  acid  phosphate. 
The  three  last  ingred'ents  ought  to  be  mixed  before  composting. 
It  is  cheaper  and  better  mixed  by  the  party  from  whom  it  is  bought. 
When  copperas  is  used,  scatter  it  after  compost  is  applied  and  expose  it 
to  air  for  some  time. 

DISEASES. 

The  pear  in  some  portions  of  the  State  has  developed  the  blight 
which  is  very  destructive.  It  is  a  matter  of  congratulation  that  thus 
far  this  disease  is  onlv  confined  to  certain  localities,  yet  in  time  it  may 
become  general.  It  is  sometimes  first  noticed  by  the  tops  of  limbs 
dying  back.  Again  while  the  leaves  and  limbs  and  even  the  entire 
tree  presents  a  healthy  foliage,  the  bark  around  the  body  or  limb,  or 
partly  around,  becomes  hard  and  dry,  when  upon  being  cut  into,  showg 
the  lining  to  be  red,  which  in  time  becomes  black  and  adheres  to  the 
body  of  the  tree.  This  extends  sometimes  evenly  and  again  in  spots,  but 
.  spreads  until  the  disease  accomplishes  its  work  of  destruction.  Various 
opinions  obtain  as  to  the  origin  of  this  disease,  but  thus  far  nothing 
definitely  has  been  settled,  and  hence  the  treatment  is  but  a  matter  of 
e;cperiment.  The  pear  trees  of  the  Station  are  not  diseased,  but  the 
past  two  years  have  fruited  lightly.  This  season  they  vere  loaded 
down  with  iruit,  the  limbs  having  been  in  part  relieved  to  prevent 
them  from  breaking  down.  They  were  fertilized  and  cultivated  as  the 
peach  and  plum,  and  like  them  have  made  a  fine  growth.  The 
plum  thus  far  has  not  been  assailed  with  any  enemies  except  the 
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•Grapes  for  s'  ipping  and  table  usi*.  liowevcr,  a|3pear  to  take  the  lead# 
and  ihe  ]>rice'*  reported  through  ihe  press  represent  them  as  being 
very  profitable. 

APPLES. 

The  apple  in  Florida  has  not  proven  a  success.  In  Jefferson 
county  the  crabapple  grows  wild  and  it  appears  there  are  several  varie- 
ties of  ihem.  Around  Monticsrllo  they  jj;row  quite  luxurlairtly  and 
bear  heavily.  Many  years  ago,  I  am  told,  large  numbers  of  them 
were  grafted  and  budded  with  improved  varieties.  These  all  failed. 
This  failure,  however,  may  have  been  caused  by  an  injudicious  selection 
of  varieties.  In  Leon  cou  ny,  which  joins  Jefferson,  there  are  several  per- 
sons who  have  tried  to  produce  the  early  Southern  varieties,  and  have 
claimed  success.  In  Hamilton  and  as  far  south*  as  Levy  county  I 
have  known  a  few  trees  to  bear,  but  they  have  not  encouraged  a  gen 
eral  effort  to  cultivate  it.  I  have  budded  a  few  of  each  of  about  a 
dozen  of  the  S  )uthern  varieties  on  LeConte  pear  stock,  and  they  are 
growing  off"  finely.  It  is  barely  possible  that  this  valuable  fruit  may 
become  acclimated  at  least  in  one  or  more  varieties.  Care  will  be 
taken  to  test  their  adiptation  at  various  points,  in  the  hope  at  least 
of  finding  some  section  where  they  will  bear  and  add  to  our  stock,  of 
fruits. 

JAPAN  PERSIMMON  OR  KAKL 

This  is  one  of  the  most  delicious  of  oriental  fruits.  Grafted  on 
our  native  stock  it  succeeds  finely,  fruiting  wherever  the  native  variety 
does.  The  growth  is  slow,  but  its  fruitiug  qualities  are  good.  It 
makes  a  beautiful  tree  and  produces  a  showy  fruit,  and  gathered 
when  grown  and  hard,  bears  shipping  to  the  most  distant 
points.  It  ripens  up  after  being  plucked,  and  when  fully 
ripe  will  keep  for  weeks  if  kept  in  a  cool  dry  place.  I  have  kept 
them  for  two  months  after  taking  them  from  the  tree.  It  is  my  opin- 
ion that  this  fruit  does  not  receive  the  attention  it  deserves.  It  cer- 
tainly would  be  very  profitable  and  popular  if  grown  in  sufficient 
quantities  to  produce  a  demand  for  it. 

Its. two  great  enemies,  so  far  as  I  have  discovered  them,  is  a  worm 
which  eats  into  the  roots,  and  the  birds.  A  general  cultivation  of 
them  would,  however,  meet  the  demands  of  the  birds,  and  proper 
efforts  may  control  the  grubs.  There  have  been  complaints  about  the 
difficulty  of  getting  them  to  live  when  transplanted,  but  I  am  con- 
vinced that  this  largely  depends  upon  their  preparation  for  transplant- 
ing. I  have  found  a  very  small  percentage  of  them  to  die,  but  I 
have  cut  them  back  freely  and  also  cutting  away  lateral  roots,  taking 
great  care  to  pack  the  dirt  firmly  around  their  roots  and  supporting 
them  with  a  stake  to  prevent  displacement. 

The  Department  of  Agriculture  sent  me  the  past  spring  fifteen 
varieties,  freshly  imported,  out  of  which  I  have  lost  but  three.  I  shall 
plaAt  native  seed  on  which  to  propagate  them,  half  of  which  for  five 
years  will  be  given  as  per  agreement  to  the  Department  at  Washington. 
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FIGS. 

The  figs  embraced  every  variety  I  could  find  in  the  State,  but . 
the  cold  of  March,  1890,  killed  not  only  these  but  others  which  were 
on  the  Station  when  1  took  charge  of  it,  and  which  were  good  size 
trees.  A  few  have  sprouted  out  from  the  ror)ts  and  are  growing 
slowlv.  Cuttings  of  eight  varieties  from  Smyrna  were  sent  me  from 
the  Department  at  Washington  which  I  have  rooted  and  are  doing  well. 

It  is  a  curious  fact  that  this  healthy  and  delicious  fruit  is  not 
more  generally  cultivated  in  the  eastern  and  southern  portion  of  our 
State.  Planted  in  protected  places  near  the  houses  or  on  the  south ' 
side  of  forest  or  fruit  trees,  it  will  stand  the  colds  of  spring  time, 
and  fruit  heavy.  It  requires  rich  soil  and  should  be  fertilized  if  not 
near  the  hou-^es.  A  dozen  trees  planted  in  a  chicken  yard  will  furnish 
shade  and  rich  diet  for  fowls  and  all  a  family  needs. 

OSIERS,  OR  WILLOWS,  AND  FOREST  TREES. 

Seven  varieties  of  Osier  cuttings  sent  from  the  Department  of 
Agriculture  have  been  rooted  and  are  growing  finely.  They  consist 
of  the  Silix  viminaiis  alba,  Salix  viminalis,  Salix  viminalis  patula,  Sa- 
lix  purpurea  pyrimadalis,  Salix  Holis,  Salix  purpurea  graciles  and  Sar 
lix  uralensis  serotena. 

A  variety  of  forest  tree  seed  were  also  sent  me,  which  came  up, 
but  succumbed  to  the  dry  spring. 

MELONS. 

Five  rows  of  watermelons  were  planted  for  an  early  patch  on  the 
5th  oJ  February.  They  began  ripening  by  the  loth  of  June.  The 
varieties  were  Kolb  Gem,  Pierson,  Strawberry  and  Rattlesnake. 

Holes  two  teet  square  by  fifteen  inches  deep,  and  ten  feet  apart 
were  dug,  and  a  large  spade  full  of  green  stable  manure  was  put  in 
them,  on  top  of  this  a  double  handful  o*  unkilled  black  cottonseed. 
The  earth  was  then  thrown  in  and  mixed  with  a  hand-ul  of  blood  and 
bi)ne,  when  five  seed  were  planted  to  each  hill,  after  being  soaked  for 
twenty  four  hours  in  tepid  water.  On  cold  nights  the  plants  were 
protected.  During  the  dry  weather  they  were  watered  from  a  barrel 
half  filled  wiih  chicken  house  mnnure,  and  then  filled  with  water  and 
allowed  to  remain  a  tew  hours  before  using ;  with  a  round  stick  holes 
were  made  near  the  stock  and  filled.  The  vines  b  .re  well  and  the 
melons  were  fine,  weighing  from  twenty  to  thirty  pounds.  Another 
patch  planted  the  5ih  of  March  and  fertilized  with  less  manure,  side 
by  side  with  others,  grew  melons  weighing  from  twenty  to  fifty  two 
pounds,  and  were  but  ten  days  later. 

Muskmelons  planted  at  the  same  time  and  fertilized  like  water, 
melons,  developed  the  same  results  as  to  the  time  of  ripening.  Melons 
need  a  complete  fertilizer,  and  if  the  soil  is  poor  a  rich  hill  in  which 
to  plant  them  is  necessary.  Of  watermelons  I  planted  also  Cuban 
Q  lecn,  Florida  Favorite,  Henderson's  Green  and  Gold,  Winter, 
Pineapple  and  others. 
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Kolb's  Gem  made  the  heaviest  m  :lons,  the  meat  of  which  was  as 
good  as  any.  Out  of  the  above  varieties  the  most  fastidious  taste 
ought  to  be  satisfied. 

Canteloupes  planted  were  Chicago  Market,  Delmonico,  Osage, 
Baltimore  and  Bird.  These  were  all  good,  but  Delmonico,  accord- 
ing to  my  judgment,  was  the  best  by  very  great  odds. 

STRAWBERRIES. 

Several  varieties  of  strawberries  were  tested,  but  the  Station  soil 
is  too  thirsty  for  them.  Another  year  I  will  test  them  near  the  lake 
on  moist  land  and  in  larger  quantities,  in  order  to  study  their  enemies. 

Quite  a  number  of  varieties  were  sent  me  by  dealers  to  test,  but 
all  of  them  were  too  late  to  fruit.  They  were  planted  on  fresh,  moist 
land,  but  all  died  except  the  Everbearing,  which  have  grown  well 
and  multiplied  finely. 

TREES  FOR  DISTRIBUTION. 

Those  who  desire  them  must  send  in  their  names  before  the  ist 
of  December. 

.  All  who  receive  trees  from  the  Station  are  expected  to  take  care 
of  them  and  report  to  the  Director  their  failure  or  success. 

The  trees  sent  out  will  be  small,  some  of  which  will  be  dormant 
buds.  Instructions  will  be  sent  with  trees  as  to  their  treatment,  culti- 
vation, etc. 

From  one  to  three  trees  of  each  variety  will  only  be  distributed  to 
each  person.  It  is  desired  that  the  people  will  send  in  their  names 
promptly  and  assist  me  in  testing  trees,  wiiich  may  be  of  value  to  the 
State.  I  propose  to  make  the  nearest  railroad  depot  the  point  of  dis- 
tribution for  each  section.  Trees  for  each  neighborhood  will  be  sent 
to  some  party  who  will  distribute  them.  The  name  of  each  person 
will  be  tagged  to  the  trees  desired.  Trees  will  be  free,  and  the  freight 
paid  to  the  point  of  destination. 

The  following  is  the  list  of  trees  for  /iistribution : 

PEACHES. 

May. — Peento,  Queen  of  the  South,  Barrs'  Daisy,  Bidwell 
Early,  Waldo,  Prolific,  Angel. 

June. — Honey,  Horn's  Favorite,  Dowling's  Red.  Big  Red, 
Dwarf  Japan  Blood,  Blood,  Indian  Blood,  Stanley,  Miccosukee, 
Mammoth. 

yw/y.  — Golden  Press,  Golden  Clear,  Silver  Press,  Silver  Clear, 
Onderdonk,  White  Cling. 

August — August  Early,  August  Late,  Watson's  August. 

September. — Jackson's  Prolific. 

October. — My  Favorite  (white).  My  Favorite  (yellow),  Gibb's 
October.  • 

PLUMS. 

Kelsey,  Satsuma,  Botan,  Ogon,  Nasu,  Long  Fruited,  Chabot, 
Yellow  Japan,  Simonii,  Pissardii. 
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PEARS. 

LeConte,    Kieffer,    Bartlett,    Clapp's  Favorite,  Gilbert,  Petite, 
Margaret,  Onandago. 

APPLES. 

Wallace  Howard,  Astrachan,  St.  Michael,  Yellow  Transparent. 

OSIERS   OR   WILLOWS. 

Salix  viminalis  alba,  Salix  viminalis,  Salix  viminalis  patula,  Salix 
purpurea,  Salix  Holis,  Salix  purpurea  graciles,  Salix  uralensis  serotena. 


VEGETABLES. 

« 

CABBAGE. 

Plot  i. — This  was  a  small  plot  28x30  feet,  width  between  rows 
three  feet,  length  28  feet  The  seed  were  sowed  September  i6th  in 
boxes  (it  is  not  necessary  to  sow  in  boxes)  to  protect  them  from  sun. 
The  plot  was  at  the  same  time  prepared  for  plants.  Every  two  feet  on  a 
row  a  hole  was  dug  with  the  hoe,  making  140  holes,  into  which  two 
pounds  of  compost  No.  1,  given  above,  was  put  and  well  mixed  with 
soil,  leaving  a  well  defined  hill  as  a  mark  for  the  plant.  The  seed  bed 
was  laid  off  in  shallow  rows  four  inches  a  part  and  the  seed  sowed, 
covered  lightly,  the  dirt  pressed  with  hand  on  seed.  The  plants 
were  kept  watered  by  a  sprinkler  and  transplanted  when  ready.  By 
the  time  the  plants  wete  ready  to  transplant,  the  manure  in  the  hill 
had  passed  through  heat  so  as  not  to  injure  them.  The  2d  of  Decem 
ber  th?  first  cabbage  was  cut  for  the  table.  From  that  time  until  June 
this  patch  furnished  all  the  cabbages  necessary  for  a  family  of  ten 
persons,  besides  many  of  them  were  given  away  to  hands  and  other 
parties.  This  was  done  by  sowing  seed  in  November,  December  and 
every  month  afterwards  until  March.  When  six  or  eight  cabbages 
had  been  cut  their  places  were  supplied  by  plants.  When  the  plants 
were  set  a  teaspoon  of  kainit  and  cotton  seed  meal  was  given  each 
plant.  In  this -way  the  patch  was  perpetuated.  This  experiment  was 
made  solely  in  the  interest  of  the  family.  It  demonstrates  how  a 
small  plot  can  keep  a  large  family  in  this  excellent  vegetable  indefi- 
nitely. The  amount  of  seed  required  after  the  first  paper  is  very 
small,  say  one-fourth  of  a  paper  at  a  sowing. 

PLOT  NO.  2. 

The  growing  of  spring  and  summer  cabbages  have  long  since  been 
abandoned  by  Floridians  on  account  of  their  enemies.  The  cabbage 
worm  and  lice  scarcely  ever  fail  to  disappoint  the  most  hopeful  and 
sanguine,  and  after  a  few  trials  the  conviction  forces  itself  inevitably  that 
all  effort  in  this  direction  is  unavailing  and  time  and  money  thrown 
away.  The  result  has  been  that  the  fall  and  winter  are  considered  the 
only  seasons  in  which  our  climate  would  produce  this  popular  vegeta- 
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ble.  In  consequence  of  this  Florida  has  been  made  dependent  largely 
during  the  fall  and  winter  on  the  Northern  States  for  cabbage.  Annually 
our  merchants  order  a  great  number  of  large  crates  to  meet  the  de- 
mand of  both  town  and  country  trade.  To  prevent  this  and  supply 
our  home  demands,  I  commenced  the  following  experiment.  I  selected 
a  plot  168x63,  and  laid  it  off  in  three  feet  rows.  On  each  row  every 
two  feet  I  dug  holes  and  fertilized  some  of  them  with  three  ounces  of 
Paine*s  Vegetable  Food,  others  with  same  amount  of  Mapes',  and  also 
Bowker's,  while  seven  ounces  of  Station  No.  i  ccwnpeted  with  six 
ounces  Station  compost  No.  2  in  others.  These  proved  to  be  good  fer- 
tilizers. They  were  mixed  thoroughly  in  the  soil  and  after  a  week 
from  five  to  ten  seed  were  planted  in  each  hill.  At  the  same  time  a 
seed  bed  was  sown  to  supply  vacant  places  if  the  seed  failed  to  germi- 
nate in  the  hill.  The  seed  were  planted  in  hill  in  order  to  verify 
whether  cabbages  would  head  unless  transplanted.  The  stand  was 
not  good  owing  to  dry  weather,  but  the  seed  bed  supplied  the  missing 
hills. 

In  due  time  the  worm  made  its  appearance  and  began  its  work 
of  destruction.  By  Miy  12th  the  cabbages  were  literally  honey- 
combed with  them,  when  they  were  sprayed  with  the  following  mix- 
ture :  One  ounce  of  Paris  green  to  twenty  gallons  of  weak  soapsuds. 
This  killed  the  worms,  and  in  a  few  days  the  buds  began  to  head,  and 
by  June  loth  there  were  hundreds  of  edible  cabbage  in  the  patch; 
they  are  there  to-day,  July  27th.  There  were  no  lice  to  trouble  us 
this  season. 

The  popular  opinion  is  that  the  use  of  arsenic  poisons,  sprayed  or 
sifted  on  plants,  is  dangerous  to  health  and  life.  Three  weeks  after 
spraying  I  made  cold  slaugh  of  a  cabbage  and  it  was  perfectly  healthy. 
From  then  until  now  they  nave  been  eaten  by  scores  of  people  with- 
out any  evil  effect.  When  it  is  considered  that  twenty  gallons  with 
only  one  ounce  of  Paris  green  sprayed  800  cabbages,  there  was  not 
enough  arsenic  to  each,  if  all  a  plant  received  at  the  time  of  spray- 
ing had  been  eaten,  to  have  injured  a  child.  The  commonly  prevail- 
ing opinion  that  plants  absorb  poison  sprayed  or  sprinkled  upon  the 
leaves  is  most  certainly  an  erroneous  one.  Hence,  this  deadly  poison 
and  London  purple  should  constitute  a  necessary  and  mdispensable 
article  to  every  one  who  ei:her  cultivates  a  kitchen  or  truck  garden. 
So  successfully  have  I  used  this  poison,  from  the  seed  bed  to  the 
heading  period  of  cabbages,  and  so  harmless  when  used  on  the  cab- 
bage, that  I  unhesitaiingly  advise*  every  family  to  procure  it  and 
keep  it  by  them  for  immediate  use.  A  tablespoon  well  mixed  in  four 
or  five  pounds  of  flour  and  sprinkled  over  the  bed  when  the  seed  are 
.sown,  and  repeated  after  the  plants  are  up,  will  protect  them  from 
both  the  flea  beetle  and  the  cut  worm,  and  thus  prevent  that  de- 
lay and  disappointment  which  has  so  often  discouraged  the  gardener 
in  time  of  seeding. 

I.  The  experiment  is  a  demonstration  that  spring  cabbages  can  be 
protected  from  the  worm.     The  lice  pest,  it  is  reasonable  to  suppose, 
can  also  be  destroyed  by  spraying  with  Paris  green  or  the  kerosene 
.  emulsion. 
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^.  Cabbages  planted  in  hill  will  head  equally  as  well  as  when 
transplanted. 

3.  A  handful  of  salt  dropped  in  the  bud  of  each  cabbage  during 
the  dry  spell  was  a  great  help  to  the  growing  plants. 

4.  Ashes,  dust,  salt  and  lye  used  before  the  Paris  green  receipt 
had  no  perceptible  effect  on  the  worms. 

5.  The  cabbages  may  be  sprayed  by  a  spraying  pump,  or  if  the 
patch  is  a  small  one,  by  a  small  hand  syringe. 

6.  The  experiment  demonstrates  that  seed  sowed  thickly  causes 
the  plant  to  grow  spindling,  but  if  only  one-half  to  one  inch  apart  in 
drill  they  are  more  stocky. 

7.  In  iransplantiug  a  hole  should  be  made  by  a  round  stick 
deep  enough  to  let  the  plant  down  to  the  leaves,  whether  it  is  four 
or  eight  inches  high.  A  little  water  poured  on  each  when  transplanted 
settles  the  earth  around  the  roots. 

8.  To  protect  against  cutworms  take  one  teaspoon  of  Paris  green 
to  two  pounds  of  flour ;  mix  well  and  sprinkle  around  and  between 
plants.  An  old  mustard  box,  the  top  perforated  with  holes  by  a  nail, 
will  serve  the  purpose  admirably. 

.  9.  During  dry  spells  a  handful  of  salt  dropped  on  the  bud  will 
attract  moisture  and  keep  the  plant  growing.  The  cabbage  needs  salt, 
and  for  this  reason  kainit  is  a  good  fertilizer  for  it.  But  kainit  must 
not  be  used  on  the  bud  in  the  place  of  salt,  as  the  potash  in  it  will 
destroy  it. 

10.  The  seed  bed  in  the  fall  is  sometimes  assailed  by  bugs  and 
grasshoppers.  Paris  green  will  kill  the  insects,  and  the  bed  biing  a 
small  one  can  be  protected  from  other  enemies,  such  as  birds,  chick- 
ens, etc.,  bv  a  frame. 

11.  A  frame  covered  with  wire  webbing,  small  mesh,  protects  the 
plants  against  chickens  and  birds  and  makes  a  convenient  frame  over 
which  brush  or  an  awning  can  be  thrown  as  a  shade  when  the  sun  is 
hot. 

12.  The  cabbage  bed  should  be  worked  every  week  or  ten  days 
by  both  plow  an3  hoe  and  dirt  thrown  to  plants.  A  garden  hand 
plow  serves  the  purpose  on  a  small  plot. 

BEETS. 

This  vegetable  was  not  planted '  with  the  object  of  estimating 
quantity  per  acre  or  its  sugar-producing  qualities,  but  in  order  to  test 
fertilizers  which  would  produce  it  on  our  dry  and  sandy  lands. 
Several  varieties  of  common  red  turnip  beet  were  selected. 

The  plot  was  broken  up  and  fertilized  with  1200  pounds  stable 
manure,  400  each  kainit  and  cotton  seed  meal  and  200  acid  phos- 
phate, and  left  for  two  weeks  for  assimilation  of  soil  and  fertilizer. 
Seed  were  sowed  in  a  drill  October  ist,  and  a  stand  too  thick  for  rapid 
growth  was  obtained.  Draws  for  missing  places  were  taken  out  where 
they  were  thickest,  and  it  was  not  until  January  a  mess  was  ready 
for  use. 

February  2d,  with  garden  plow,  a  furrow  was  run  very  near 
them  and  fertilized  with  salt  and  gas  lime  equal  parts  at  the  rate  of 
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looo  pounds  p>er  acre.  A  part  of  the  fertilizer  was  also  distributed 
between  beets  and  furrow  covered.  In  a  little  while  the  beets  began 
to  grow  afresh,  and  in  a  few  weeks  they  were  ready  for  the  table. 
During  the  dry  months  of  April  and  May,  when  they  showed  signs  of 
suffering)  they  were  again  fertilized  with  salt.  This  gave  them  new 
energy  and  they  began  a  new  growth.  Some  of  those  beets  are  still 
there  and  promise  to  remain  at  least  until  they  are  a  year  o}d.  A 
peculiarity  is  that  while  they  were  in  size  from  an  egg  to  a  saucer  they 
have  been  without  an  exception  tender  and  delicate.  The  beets,  like 
the  cabbage,  are  greatly  benefited  by  salt  applications  not  only  when 
planted  but  during  dry  Spells. 

On  February  3d  two  small  plots  on  the  same  kind  of  soil,  dry, 
sandy  and  hilly,  were  seeded  and  fertilized,  one  at  the  rate  of  one-half 
ton  of  Paine's  Vegetable  Manure  and  750  pounds  of  salt  per  acre.  The 
other  with  Station  compost  No.  2,  one  and  one  half  tons,  and  750 
pounds  salt  per  acre.  These  grew  off  rapidly,  producing  tender  large 
beets,  and  are  still  remaining  in  the  ground  without  rotting. 

On  March  12th  another  small  plot  was  sowed  in  drills  and  fertil- 
ized with  Station  compost  No.  i  at  the  rate  of  one  ton  per  acre.  The 
soil  was  fresher  and  better,  being  moist  but  tiled.  The  growth  was 
rapid,  the  roots  large,  weighing  from  one  half  to  three  pounds  each. 
A  few  in  good  condition  still  remain  July  2^th. 

EGG  PLANT.  . 

The  egg  plant  in  South  Florida  in  some  localities  is  troubled  by  a 
disease  which  at  times  very  materially  interferes  with  the  grower's 
profits.  This  vegetable,  one  of  the  most  valuable  to  ship  North  and 
West,  and  very  popular,  is  easily  raised,  and  when  planted  in  early 
spring  lives  till  frost,  and  bears  heavily.  I  planted  it  quite  largely  with 
the  object  in  view  of  studying  its  disease  and  enemies,  but  on  the  Sta- 
tion it  developed  none. 

THE  McNEIL  PEA, 

Which  originated  in  this  town  (Lake  City)  and  popular  as  a  shipper, 
being  a  good  bearer  and  hardy,  was  also  tested.  It  is  a  little  later 
than  the  very  early  varieties,  but  a  bunch  pea  of  good  size  and  full 
pod.  This  pea  is  very  scarce  and  all  raised  were  saved  for  seed. 
It  is  a  popular  market  pea  and  for  that  reason  greatly  desired  by 
shippers. 

Other  kinds  of  vegetables  were  tried  and  studied,  but  nothing  of 
importance  worthy  of  mention  was  developed,  such  as 

Okra ;  Tomatoes  ;  Parsnips  ;  Spinach  ;  Carrots,  yellow  and  white ; 
Pepper,  seven  kinds  (Large  Bell,  Red  Cluster,  Sweet  Mountain,  Nor- 
cross  Giant,  Mammoth  Golden  Queen,  New  Sweet  Spanish) ;  Oyster 
Beans ;  Squash  (Giant  Summer  or  Crookneck,  Yellow  Bush,  Giant 
Summer,  Cashaw);  Beans  (Mohawk,  Valentine,  German  Wax, 
Speckle  German  Wax,  Black  Wax);  Lettuce;  Radish;  Cucumbers; 
Champion  of  England  Pea ;  Extra  Early  Pea. 
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CEREALS. 

OATS. 

The  following  crops  were  planted  on  old  land  unfertilized  . 

Red  and  White  Texas  Oats. — The  stand  was  medium,  and 
heads  medium  ;  weight  per  bushel,  medium. 

Ninety  Day  or  Summer  Oats  — The  stand  good.  This  is  an 
early  but  light  oat.  Planted  in  January,  it  ripens  first  of  May,  and 
is  very  popular  in  this  (Columbia)  county  because  of  its  earliness,  and 
has  the  reputation  of  being  a  sure  crop.  For  two  years  this  oat 
has  been  planted  on  this  Station  and  did  well. 

The  DePass  Oat  (it  should  be  called  the  Anderson  oat,  because 
Dr.  Lewis  Anderson,  of  Ninety-six,  South  Carolina,  improved  it 
through  twenty  years  of  patient  effort)  was  introduced  into  Marion 
County  by  me  about  twelve  years  ago.  My  name  was  given  to  it 
by  the  fanners  simply  because  *I  introduced  it  in  the  cQunty  and 
to  distinguish  it  from  other  varieties.  It  is  thought  by  some  to  be 
the  best  for  that  section,  and  has  been  adopted  by  them  to  the  ex- 
clusion of  other  varieties.  It  is  red,  rust  proof,  grows  high,  heads 
heavy  and  weighs35  pounds  to  the  bushel. 

Black  Barley  was  sowed  broadcast  on  very  old  and  sandy 
land,  on  which  rice  had  been  cultivated  the  two  previous  years,  at 
the  rate  of  one  bushel  per  acre,  and  fertilized  with  kainit,  800  pounds 
per  acre,  and  planted  the  middle  of  January.  Seed  were  furnished 
me  by  Rev.  James  Stanton,  Ormond,  Fla. 

This  test  was  promising.  The  stand  was  a  good  one  and  to  my 
surprise,  it  grew  off  rapidly,  making  very  fair  heads,  considering  the 
very  dry  weather  of  April  and  May.  Encouraged  by  this  trial  I 
shall  plant  early  in  the  fall  another  plot.  It  was  also  drilled  and  the 
indications  were  as  promising. 

Such  other  things  as  Sorghum,  Sugar  Cane,  Corn,  Wheat,  Kafiir 
Corn,  Flour  Corn,  Pinders,  Cotton,  Tobacco,  Sweet  Potatoes,  Rice, 
and  Com  and  Sorghum  for  ensilage,  were  planted  and  will  be  duly 
reported  in  Bulletins. 

A  silo  of  corn  and  sorghum  has  been  put  up  and  a  future  report 
will  be  made  of  it. 


GRASSES. 

Sixty  grasses,  both  foreign  and  domestic,  were  tested  on  the 
Station  this  year  under  the  direction  and  supervision  of  the  Depart- 
ment of  Agriculture  at  Washington.  Fifty-nine  of  these  were  a  total 
failure,  not  one  giving  any  promise  of  success.  This  may  be  attrib- 
uted to  the  time  of  planting,  which  began  on  the  29th  of  January. 
The  experiments  in  grasses  and  forage  plants  will  be  continued  this 
fall  and  the  coming  spring,  in  the  hope  of  doing  better  than  last  year. 

The  Texas  Blue  Grass  I  found  on  the  Station  in  the  spring  of 
'80  when  I  took  charge.  It  was  sowed  in  drills,  on  one  of  the  best 
pieces  of  land  on  the  Station,  was  f^rtilUed  and  did  well,  seedipg  fully 
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and  the  next  season  spreading  over  the  entire  plot.  From  that 
time  until  now  it  has  neither  been  worked  nor  fertilized,  and  it  has 
held  its  own  against  weeds,  other  grasses,  blackberries  and  broom 
straw,  making  an  early  fall,  winter  and  spring  pasture.  Last  Decem- 
ber I  sowed  in  drills  on  a  highly  fertilized  sandy  hillside  seed  which 
came  up  and  formed  a  splendid  stand.  The  growth  was  slow  and  unsatis- 
factory. It  may  be  that  another  season  will  show  better  results,  but 
I  am  doubtful.  From  the  experience  I  have  had  with  this  grass  it  is 
my  opinion  that  on  low  rich  land  it  will  make  an  excellent  pasture, 
and  it  may  do  well  on  good,  firm,  high  land,  but  when  it  is  hilly  and 
light  it  does  not  promise  to  be  of  much  value.  Time,  however,  is 
required  to  decide  more  fully  on  its  merits  and  the  experiment  is  fully 
under  way. 

The  Burmuda  Grass  can  be  propagated  both  from  the  grass 
and  seed.  It  is  a  mistake  that  the  grass  itself  grows  so  easily  as  is 
generally. stated,  unless  the  soil  is  good  and  the  seasons  specially 
favorable  when  planted.  After  it  obtains  a  hold  on  the  soil,  either 
on  sandy  hills  or  moist  or  good  uplands,  it  is  tenacious  of  it5^  claims 
and  rights  and  difficult  to  get  rid  of.  For  two  years  I  have  cultivated 
where  it  had  a  limited  hold  at  first,  but  to-day  it  is  a  thousand  times  more 
deepiy  imbedded  in  the  soil  than  ever,  and  promises  to  stay  there, 
spreading  constantly.  It  makes  a  beautiful  lawn  in  the  spring  and 
summer,  and  in  many  places  in  East  and  South  Florida  it  is  possible 
that  it  would  do  well  in  winter,  if  top  dressed  with  fertilizer  in  fall, 
and  kept  mowed  especially  after  each  frost.  .  Cattle  are  very  fond  of 
it  and  seemingly  prefer  it  to  any  other  kind,  even  when  native  grasses 
are  highly  fertilized  and  growing  rapidly. 


STOCK. 

HORSES. 

During  the  past  year  the  Station  has  lost  every  horse  it  owned. 
The  disease  apparently  assailed  everything  that  came  in  contact  with 
it  for  any  length  of  time,  but  it  was  entirely  local.  During  the  year 
I  lost  two  very  fine  mares,  which  I  had  brought  on  the  Station  for 
buggy  purposes. 

The  Station  mare  Daisy  was  the  first  to  develop  the  disease  but 
not  the  first  to  die.  The  first  symptom  noticed  was  lameness,  without 
any  apparent  swellings  or  bad  feet.  Thi^  gradually  increased,  slug- 
gishness ensued,  then  occasional  spasms,  then  lying  down  with  ina- 
bility to  get  up,  and  when  helped  up  trembling  in  all  the  limbs,  finally 
not  able  to  stand  when  helped  up. 

The  first  horse  that  died  was  my  own,  a  fine  gray  mare.     She, 
after  being  here  a  month,  became  lame.     For  six  weeks  this  lamenes's' 
in  turn  grew  worse  and  better.      A  pressure  of  work  forced  her  in  the 
plow  and  hauling  for  a  few  days,    after  which  she  was  very  lame 
and  thought  by  some  \q  be  foundered,  but  I  did  not,     ghe  grew 
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better,  and  hope  was  entertained  of  her  recovery,  but  suddenly  her 
stififness  and  lameness  increased,  and  after  two  months  from  the 
first  attack  she  died. 

During  the  fall  the  two  Hambletonians — the  stallion  and  mare — 
showed  lameness.  This  was  thought  to  be  diseased  hoof  and  they 
were  so  treated.  The  lameness  and  general  soreness  increased,  when 
the  horse's  head  under  his  eyes  and  lower  jaw  began  to  enlarge  and  in- 
crease m  size  very  rapidly.  (His  appetite  remained  good,  and  it  is  a 
singular  fact  that  all  through  the  sickness  the  appetite  of  the  horses 
remained  good  until  they  became  helpless  and  could  not  eat.)  With 
this  development  the  lameness  and  stiffness  of  joints  became  more 
manifest  with  tremblings  all  over  and  general  uneasiness.  When  he 
laid  down  it  was  with  difficulty  that  he  got  up  again.  After  awhile 
after  lying  down  he  hnd  to  be  assisted  up,  and  finally  was  unable  to 
stand  when  lifted  on  li  s  feet. 

Mona,  the  Hambletonian  mare,  had  all  the  symptoms  of  ilie^ horse 
with  the  exception  of  the  enlargement  of  the  head.  Her  shoulders 
and  joints  enlarged  however,  which  would  disappear  under  treatment 
with  liniment.  When  she  died,  on  being  cut  open,  it  was  found  that 
the  ribs  on  both  sides  were  all  broken,  some  of  them  in  three  places, 
caused  by  her  weight  in  lying  down.  They  were  so  soft  in  places  as 
to  be  cut  easily  with  a  knife.  The  broken  ribs  on  one  side  of  her 
were  observed  at  least  two  months  before  she  died.  Her  brain, 
liver,  kidneys,  lungs  and  stomach  did  not  show  signs  of  disease  or 
general  inflammation.  In  the  region  of  the  kidneys  the  backbone  ' 
was  quite  soft.    The  horse's  kidneys  were  said  to  be  seriously  affected. 

In  January  the  mules  showed  the  same  symptoms  of  lameness, 
but  it  soon  passed  away. 

In  the  meantime  another  mare  of  mine  became  lame,  which  was 
used  in  a  buggy  and,  being  in  foal,  was  thought  at  first  to  have  dis- 
eased feet,  then  rheumatism,  but  finally  her  face  and  jaws  began  to 
enlarge  and  the  fatal  disease  rapidly  developed.  In  the  meantime 
she  foakd  a  colt  and  in  three  weeks  died. 

With  the  exception  of  the  last  mare  of  mine  and  the  mules,  Dr. 
J.  C.  Neal,  nominally  the  veterinarian  of  the  Station,  attended  the  sick 
horses  until  in  December  when,  perceiving  they  grew  worse,  I  em- 
ployed a  Dr.  Williamson  who  professed  to  be  a  skilled  veterinarian. 
His  treatment  failed.  At  the  suggestion  of  my  superintendent  I  em- 
ployed on  the  Station  mare  Mona  and  my  mare  Clara,  a  Mr.  Silas,  who 
had  some  reputation  in  curing  horses  afflicted  in  this  way.  His 
treatment,  however,  did  not  avail.  Horses  which  have  their 
heads  to  enlarge  under  this  disease  are  said  to  have  the  **big 
head,"  but  I  am  satisfied  it  is  only  a  symptom  of  the  disease.  Mani- 
festly every  horse  and  mule  that  was  sick  was  similarly  afflicted,  and 
those  which  died  showed  by  every  action  that  the  same  disease  killed 
them  all. 

The  books  do  not  discribe  it,  which  is  said  to  be  unknown  North 
and  West.  Blind  teeth  are  said  to  produce  it,  but  this  is  a  mistake, 
since  four  of  the  dwe  had  no  blind  teeth. .   A  year  before  the  horse's 
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head  began  to  enlarge  I  had  blind  teeth  taken  from  him,  and  hence 
they  could  not  have  produced  it  in  him.  The  enlargement  of  the 
teeth  IS  evidently  a  result  of  the  disease. 

The  treatment  pursued  by  different  parlies  vary  much,  and  is 
very  severe.  I  can  HUggest  noii  i.g.  I  am  told  by  those  who  seem 
to  be  familiar  with  it,  that  mules  do  not  have  it.  However,  it  is  clear 
the  mules  had  the  same  sickness  that  killed  the  horses,  although  they 
recovered  and  are  in  fine  condition  now.  The  Station  is  without  a  horse. 
Quite  a  number  of  horses  in  this  county  have  been  sick  and  a  number 
died.  The  Hon.  D.  N.  Cone  lost  five,  and  Mr.  Silas,  who 
attended  two  on  the  Station,  Mona  and  my  mare  Clara,  informs 
me  that  he  is  constantly  travtling,  attending  sick  horses,  a  pecu- 
liarity of  the  sickness  being  that  they  get  down  and  are  not  able  to 
rise  without  help.  A  skilled  veterinarian  would  no  doubt  beof  great  ser. 
vice  to  the  State,  especially  to  study  the  diseases  peculiar  to  the  cli- 
mate and  prescribe  remedies  suitable  to  recovery. 

COWS. 

The  cows  consist  of  two  Jerseys  and  one  high  grade  Jersey. 
These  cattle  have  not  developed  the  amount  of  butter  for  which  they 
have  been  celebrated,  although  they  are  in  fine  condition.  While 
I  have  made  no  tests  either  in  the  laboratory  or  with  separators,  still 
they  have  been  fed  highly,  fed  as  much  so  as  cows  which  represent 
from  two  to  three  pounds  of  butter  daily.  The  largest  yield  I  have 
received,  churning  the  old-fashion  way,  was  one  pound  per  day.  I 
propose  very  soon  to  make  chemical  tests  and  have  ordered  apparatus 
for  this  purpose  and  will  purchase  at  an  early  day  a  separator.  From 
my  experience  I  have  grave  doubts  that  the  Jerse\  is  so  far  superior 
to  our  native  stock  for  our  climate,  if  the  latter  are  carefully  selected 
and  properly  treated. 

I  had  the  misfortune  to  lose  the  Holstein-Fresian  cow.  In  at- 
tempting to  rise  up,  when  in  her  stall,  she  slipped  and  broke  her  neck. 
Her  mate,  a  magnificent  beast,  is  in  good  order  and  health.  This  ani- 
mal in  passing  through  acclimation  had  to  have  his  head  tied  up  da/ 
and  night  through  early  spring,  summer  and  fall,  to  keep  him  from 
eating  sand.  It  was  with  difficulty  that  he  could  be  led  to  water  and 
be  kept  from  eating  it.  Salt  was  always  kept  in  his  trough;  he  was 
fed  on  green  and  dry  food,  ashes  and  lime  were  given  him,  and 
indeed  every  device  and  treatment  was  used,  but  they  failed.  Noth- 
ing accomplished  the  cure  but  the  rope.  .  After  the  first  season  he 
showed  no  more  disposition  toward  this  morbid  appetite.  Persons  who 
buy  cows  from  Northern  and  Western  States  will  do  well  to  take  the 
precaution  to  protect  against  this  disposition  of  fine  grade  cattle  by 
keeping  them  on  a  board  floor  or  tying  their  heads  so  high  as  to  pre- 
vent them  from  reaching  the  ground.  I  have  known  cattle  to  eat 
sand  a  little  at  a  time,  but  eventually  to  die  from  it.  There  is  but 
httle  doubt  in  my  mind  that  instead  of  acclimation  fever  affecting 
imported  cattle  that  this  is  the  main  cause  of  so  many  dying  in  Florida,, 
brought  from  States  north  and  west  of  us. 
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My  efforts  with  cattle  have  been  mainly  to  produce  feed  cheaply 
that  would  produce  a  good  flow  of  rich  milk.  In  Florida  the  all  impor- 
tant question  is  cheap  feed.  With  corn  at  frcm  60  cent?  to  $1. 10,  and 
oats  from  50  to  80  cents  per  bushel,  the  dairy  can  not  be  of  much 
profit  in  our  State.  Sweet  pom?' ■  =;  are  an  excellent  feed,  but  it  is  not 
demonstrated  that  they  can  be  raibed  cheap  enough  under  the  prej^ent 
system  of  cultiva  ion  on  old  land.  I  am  now  running  experiments 
in  potatoes  with  this  object  in  view.  If  the  re  presentations  made  are 
correct  as  regards  the  enormous  yield  of  cassava  per  acre,  its  value 
as  a  rich  feed  for  cattle,  and  the  cheapness  of  its  cultivation,  then 
the  problem  of  cheap  feed  will  be  solved*  But  this  has  to  be  dem- 
onstrated, which  I  hope  in  lime  to  do.  There  are  some  locations 
in  Florida  where  stock  farms  would  be  very  valuable,  possessing 
meadows  which  yield  early  spring  grass  which  should  le  utilized 
in  this  department  of  argriculture.  For  no  State  offers  a  better 
market  for  butter  and  meat  products,  nor  can  any  climate  be  found 
healthier  or  in  which  fine  cattle  can  be  bred  more  successfully  than 
ours     The  great  question  is  cheap  feed. 

HOGS. 

The  hogs  I  have  tried  have  been  the  Razorback,  the  Poland 
China,  the  Berkshire  and  the  cross  between  the  Poland  China  and 
Razorback.  Without  going  into  detail  to  any  extent  I  will  state  that 
I  bought  »  pure  Razorback  with  six  pigs,  when  pigs  were  six  weeks 
old.  After  keeping  them  a  month  on  the  Station  I  took  the  six  pigs 
and  penned  them  in  my  yard  and  fed  them  on  slop  from  the  kitchen. 
I  reduced  the  number  in  six  weeks  to  one  and  kept  it  until  it  was 
ten  months  old,  then  I  returned  it  to  the  Station  and  fed  it  five  months 
in  the  horse  lot.  It  weighed,  when  slaugthered,  320  pounds  and  net- 
ted 280  pounds.  At  the  same  time  I  slaughtered  a  Berkshire,  three 
years  old,  which  weighed  317  pounds  and  netted  258  pounds.  I  also 
slaughtered  three  pigs  ten  months  old,  fed  on  slops  for  six  months  and 
then  on  corn  for  four  months,  and  they  netted  125.  148  and  159  pounds. 
The  lightest  was  thorough-bred  Poland  China.  The  next,  a  cross 
between  Poland  China  and  a  tolerably  well  kept  country  hog, 
with  some  good  blood,  and  the  last  and  best,  a  cross  between  Poland 
China  and  Razorback.  The  Razorback  I  observed  fed  enough  to 
keep  it  from  rooting,  did  not  develop  the  phenomenal  snout  so  char- 
acteristic of  this  abused  breed.  Crossed  on  improved  stock  it  cost 
more  to  feed  them,  but  if  fed  properly  when  young,  with  proper  treat- 
ment they  develop  into  a  compact,  broad  back  and  heavy  hog.  Starve 
them  and  give  them  the  range  for  a  living  and  we  have  the  piney  woods 
rooter,  in  which,  if  allowed  to  become  two  years  old  before  fattening, 
we  have  a  hog  which  takes  time  and  money  to  bring  it  to  an  edible 
condition. 

I  have  a  trio  of  Jersey  Reds  which  make  large  hogs,  the  chief 
characteristic  of  which  is  their  prolificness.  These  I  will  cross  on 
other  hogs,  and  test  their  growth  and  fattening  qualities.  The  Poland 
China  did  not  do  well  on  the  Station. 
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Persons  living  in  East  and  South  Florida,  and  for  that  matter 
any  where  in^the  State,  can  save  their  hams  and  shoulders  by  grind- 
ing them  into  sausages.  If,  when  fresh,  they  are  hung  up  and 
smoked  several  days,  then  cooked  and  packed  away  in  hot  lard,  they 
will  at  the  expiration  of  six  and  eight  months  be  as  fresh  and  as 
nice  as  when  they  were  put  up.  I  kept  them  that  long  and  expected 
to  keep  them  a  year,  but  after  eight  months  they  were  gone. 

CHICKENS. 

The  experiment  in  chickens  was  to  determine  whether  fine  breeds 
or  any  breeds  could  be  raised  profitably  as  a  business  for  market  in 
our  State.  This  question  has  often  been  discussed  and  a.  great 
nany  people  were  of  the  opinion  that  a  chickery  in  Florida, 
as  an  independent  business,  would  be  profitable.  With  this 
object  in  view,  I  bought  eleven  strains  and,  to  keep  them  pure, 
prepared  separate  pens  for  them.  I  also  bought  an  incubator 
with  brooder,  and  made  elaborate  arrangements  for  a  complete 
test.  I  employed  a  man  specially  to  take  charge  of  this  ex- 
periment, who  was  skilled  in  the  use  of  the  incubator  and  who 
had  large  experience  in  the  business.  Poultry  journals  were  taken 
and  tne  best  feed  was  furnished.  There  were  as  many  hens 
outside  of  the  yard,  and  were  allowed  to  run  at  large  and  feed 
where  they  would,  as  were  inside  the  pens,  while  those  in  the  pens 
were  fed  on  meat  and  the  richest  of  egg-producing  food.  There  was 
a  good  yield  of  eggs  and  the  fowls  of  each  breed  sustained  their 
reputation  in  this  line,  but  the  great  trouble  was  that,  while  the  incu- 
bator worked  all  right,  the  eggs  would  not  hatch  ^except  in  limited 
numbers.     The  eggs  did  not  appear  to  be  fertile. 

The  chickens  outside  without  the  feeding  and  attention,  such  as 
those  inside  the  pens  received,  with  the  run  of  the  woods  and  the 
fields,  layed  as  many  eggs,  and  hatched  more  than  the  incubator  did. 

The  experiment  was  a  demonstration  that  the  cost  of  feeding 
chickens  for  the  market,  when  the  price  at  ten  weeks  old  was  twenty- 
five  cents,  could  not  be  a  profitable  business.  For  at  the  lowest  price 
food  could  be  purchased,  a  chicken  ten  weeks  old  would  cost  twenty 
cents.     It  therefore  would  take   i,ooo  chickens  to  make  a  profit  of 

$50. 

To  run  a  chicken  farm  a  man  must  like  the  business.  He  must 
have  peculiar  adaptation  for  it.  He  must  study  their  diseases  and 
know  how  to  physic  them,  and  in  a  word,  be  up  in  the  business  fully. 

If  prices  such  as  I  paid  for  stock,  ranging  from  $5  to  $8  per 
trio,  could  be  had,  then  a  chicken  farm  would  be  profitable.  But  to 
raise  them  for  market  or  for  the  value  of  eggs,  at  the  rate  that  food  is 
worth  and  the  attention  they  demand,  is  an  uncertain  and,  in  my  judg- 
ment, an  unprofitable  business  for  any  one  to  undertake. 

If  a  person  lived  near  a  large  city  where  the  refuse  of  large 
hotels  could  be  had  for  the  hauling,  such  an  industry  might  be  made 

profitable. 

My  opinion  is  that  the  profit  in  chickens  lies  in  each  farmer  having 
from  twelve  to  thirty  hens,  with  one  to  three  cocks  of  the  best  breeds. 
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which  have  the  run  of  the  barnyard,  the  kitchen  yard  and  the  fields, 
and  which  can  mostly  feed  themselves.  If  hen  houses  are  built  and 
places  prepared  for  them  to  lay  and  hatch*  in,  they  will  keep  the 
family  in  eggs  and  poultry  with  some  to  spare. 

The  Wyandottes,  White,  Red  and  Silver  Wing,  and  Plymouth 
Rock,  both  White  and  Barred,  are  good  layers,  good  hatchers,  good 
mothers  and  fine  table  fowls  both  when  young  and  old. 

The  Leghorns  are  the  best  layers.  Between  the  White  and  Brown 
I  should  select  the  Brown.  The  Brown  Leghorn  is  a  very  thrifty 
chicken  and  one  of  the  best  foragers.  • 


FLORIDA   PHOSPHATES. 

Experiments  in  Florida  phosphates  will  be  very  generally  made, 
but  all  interested  in  them  are  referred  to  Bulletin  13  and  to  Dr.  Pick- 
el's  report  in  this  number,  in  which  very  valuable  information  on  the 
subject  is  fully  given.  From  tliem  it  will  be  seen  that  their  use,  in  or- 
der to  obtain  the  best  results,  must  be  in  connection  with  other  ele- 
ments of  plant  food.  Farmers  and  fruit  growers  should  not  be  misled 
by  the  extol lation  of  soft  phosphate  or  of  acid  phosphate  as  all  that  is 
necessary  to  be  used  to  secure  either  good  crops  or  fine  growth  of  trees 
or  much  fruit.  Those  who  make  these  claims  are  not  careful  observers 
and  their  knowledge  of  the  elements  of  plant  food  is  limited.  Phosphate 
can  only  perform  its  part  (and  it  is  a  very  important  part)  as  plant  food, 
but  nitrogen  and  potash  are  as  essential  factors,  and  to  make  each  ac- 
complish their  best  results,  all  must  be  used  in  such  quantities  as  the 
character  of  the  soil  demands.  Experiments  with  Florida  phosphates, 
hard  or  soft  or  acidulated,  would  not  likely  develop  any  new  facts  than 
those  referred  to  in  this  and  Bulletin  13,  unless  it  be  that  soft  Flor- 
ida phosphate  is  more  readily  available  than  hard  rock   ground  fine. 


TILING. 

The  tiling  has  been  of  great  service  in  draining  springy  land.  It 
has  proved  a  decided  success  also  in  converting  land  which  was  boggy 
into  good  dry  soil.    The  kind  used  was  the  box  tile  made  of  heart  pine. 

It  was  made  by  taking;  20  foot  pieces,  1x4,  for  bottom  and  top, 
and  1x2  for  sides.  To  form  a  joint  the  bottom  extended  four  inches 
on  one  end  and  the  top  U)ur  inches  on  the  other.  Crate  slats  were 
sawed  four  inches  long  and  sli[)])ed  under  each  nail  between  plank  to 
give  vent  to  water.  This  size  plank  would  give  a  two  inch  tile  large 
enough  for  ordinary  purposes.  It  was  necessary  to  place  these  tiles 
from  15  to  30  feet  apart.  The  ditches  dug  for  them  varied  from  18 
to  36  inches  deep.  The, value  of  underdrainage  of  land  cannot  be 
too  highly  estimated.  It  is  costly  but  then  it  pays.  The  fall  neces- 
sary to  success  need  not  be  very  great,  but  care  should  be  taken  that 
the  lil^  be  laid  on  an  incline  or  dsQ  it  is  liable  \q  choke. 
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BUILDINGS. 

In  accordance  with  your  action  at  your  last  annual  meeting,  held 
June  loth,  1890,  I  have  erected  on  the  Station  a  Director's  dwelling. 
rhi«  is  a  commodious  eight-room  two  story  cottage.  The  rooms  arc 
15x18  feet,  and,  with  its  outdoor  buildings,  cost  in  round  numbers 
$2,626.  I  have  also  completed  a  laborer's  house,  which  was  in  part 
built  by  the  hands  of  the  Station. 

The  buildings  on  the  Station  and  their  approximate  value  are : 
I  Director's  dwelling $2,626  00 

1  Fwcman's       *'        800  00 

2  Laborers',  cottages 350  00 

I  Horse  stable  and  bam 1,125  00 

I  Dairy 150  00 

I  Cow  stable 500  00 

I  Fertilizer,  tool  and  wagon  house   .    .  550  00 

1  Hay  barn 25(3  00  . 

2  Silos 75  00  ' 

I  Chicken  run  with  houses 350  00 

I  Incubator  house 50  00 

I  Shed  (or  machinery 350  00 

$7,176  00  ^ 

These  buildings  are  in  good  repair  and  meet  the  present  demands 
of  the  Station  except  a  couple  of  sheds  for  general  purposes. 

Respectfully  submitted, 

J  AS.  P.   DePASS,  DIR^XT0R. 
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FINANCIAL  STATEMENT 

FOR  THE  YEAR  ENDING  JUNE   30,   iSpI. 

CR. 

Salaries $5)664  02 

Labor,  freight  and  merchandise  . 3,148  73 

Laboratory  and  entomology 186  38 

Incidentals 461  87 

Expenses  of  Board  Trustees 2  73  95 

Periodicals  . 22  80 

Bulletins 418  50 

*             Postage  and  stationery 1 1 2  45 

Expenses  of  Director 285  40 

Fertilizer ' 322  83 

.              Farm  machinery  and  hardware 302  45 

Feed  and  seed 734  13 

Building 750  00 

Traveling  expenses  of  Board  Trustees  and  Di- 
rector   

To  A.  and  M.  Colleges 150  00 

Land  and  rent 170  00 

4             Insurance 88  13 

Fruits  and  flowers 24  60 

Water  tax 22  54 

Membership  of  Directors'  Association  ....  10  00 

Hogs ! 15  00 

Veterinarian 26  00 

Expenses  of  exhibit  at  Ocala  Exhibition  ...  75  00 

'             DeFuniak  sub-Station 1*235  08 

Fort  Myers        **          999  98-$i5,499S4 

■ 

DR. 

Assets  of  Station 

Cotton,  laboratory,  etc. 275  84 

!^  June  30 -On  forage  experiment  from  Depart- 

'  ment  of  Agriculture,  Washington.      224  00 

$    499  84 

ist  quarter — August 3i75o  00 

2d  quarter— October 3i75o  00 

3d  quarter — January 3»75o  00 

4th  quarter — April 3>75o  00 


4 
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$i5»499  84-$i5»499  «4 
F.  J.  PONS,.  Treasurer. 
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ANNUAL  REPORT  OF  J.  M.  PICKEL,  CHEMIST. 


Rev.  J.  P.  DePass,  Director  Agricultural  Experiment  Station: 

Sir — The  following  brief  summary  of  the  work  of  the  chemical 
laboratory  during  the  past  year  is  respectfully  submitted: 

SAW   PALMETTO. 

Potash. — The  claim  is  made  that  the  ash  of  saw  palmetto  root  con- 
tains a  large  per  cent,  of  potash.  An  analysis  of  ashes,  prepared  and 
sent  on  by  Mr.  E.  W.  Amsden,  of  Ormond,  over  a  year  ago,  was 
found  to  contain  onlyi.io  per  cent,  of  potash.  We  were  leacl  to 
suspect  that  the  root  from  which  this  ash  was  prepared  was  an  old  one 
that  had  been  long  dug  and  exposed  to  the  rain.  We  found  this  to  be 
true;  the  root  had  been  kicked  about  on  a  beach  for  two  or  three 
years.  This  induced  us  to  make  some  experiments  as  to  the  effect  of 
exposure  to  /airi  on  the  content  of  potash.  The  ash  of  a  freshly 
dug  root  freed  from  adhering  dirt  contained  40  per  cent,  of  potash 
and  20  per  cent,  of  phosphoric  acid  (equivalent  to  43.6  per  cent,  of 
tricalcic  phosphate.  The  ash  from  a  piece  of  the  same  root  exposed  three 
months  (during  the  dry  season,  however,)  to  rain  contained  only  34.75 
per  cent,  of  potash  and  20  of  phosphoric  acid.  Doubtless  the  per 
cent,  of  potash  will  be  much  further  reduced  still  when  the  rainy  sea- 
son is  over.  The  difference  in  the  solubility  of  potash  and  phosphate 
is  incidently  strikingly  brought  out.  This  percentage  of  potash  is  sur- 
prisingly large.  The  ash  of  only  a  few  of  the  hard  woods  contains  so 
much  potash.  The  ash  of  the  White  Oak  and  of  the  Ash  contain 
resppctively  about  46  per  cent.,  that  of  the  Dogwood  and  the  Hickory 
28  per  cent.,  those  of  the  Post  Oak,  Red  Onk  and  Magnolia  22,  25 
and  19  respectively.  It  would  require  about  twenty  tons  of  thoroughly 
airdry  palmetto  roots  to  make  one  ton  of  ashes. 

Tannin. — It  has  been  long  known  that  there  is  tannin  in  the  root 
of  the  saw  palmetto,  but  statements  as  to  the  quantity  and  value  are 
conflicting.  One  of  the  most  intelligent  and  observant  gentlemen  of 
this  State  informed  the  writer  recently  that  he  had  several  years  ago 
sent  a  number  of  tons  of  the  roots  to  a  tannery  in  New  York,  and  that 
they  were  pronounced  as  of  practically  no  valuer  An  analysis  by  the 
Massachusetts  Experiment  Station  reports  only  a  trace  of  tannin.  On 
the  other  hand  as  high  as  12  per  cent,  has  been  claimed.  Senator  O. 
B.  Smith,  of  St.  Augustine,  sent  to  the  Director  of  the  Station  some 
weeks  ago  a  piece  of  calfskin  tanned  in  twenty-eight  days  by  the  pal- 
metto root.  The  work  is  beautifully  done;  the  texture,  color  and 
general  appearance  of  the  leather  are  fine.  We  have  made  some 
determinations,  and  have  thus  far  found  from  4  to  6.25  per  cent,  of 
tannin.  These  determinations  were  made  in  the  intervals  of  other 
work,  and  are  not  final  nor  satisfactory.  The  investigation  will  be 
continued.     Oak  bark  contains  from  about  6  to  14  per  cent,  of  tannin. 
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The  palm  or  leaf  of  the  palmetto  contains  little  or  no  tannin.  Our  per- 
centages have  reference  to  the  root  only,  that  is  to  the  entire  root, 
both  the  fibrous  and  non-fibrous  part.  We  have  found  that  al- 
most all  of  the  tannin  resides  in  the  part  of  the  root  which  remains 
after  the  fiber  is  extracted.  This  fact  is  an  important  one;  and  natur- 
ally suggests  the  running  of  a  tannery  in  connection  with  fiber  extrac- 
tion. In  fiber  manufacture  the  non  fibrous  part  has,  of  course,  here- 
tofore been  a  waste  product.  It  is  not  improbable  that  where  the 
entire  root  contains  4  to  6  per  cent,  of  tannm,  the  non-fibrous  part 
alone  will  contain  8,  10  or  12  per  cent.  This  point  is  being  followed 
up.  Points  worthy  of  investigation  in  this  connection  are:  Whether 
or  not  different  species  of  the  the  saw  palmetto  may  not  contain  differ- 
ent quantities  of  tannin;  whether  or  not,  the  same  species  may  not  at 
different  seasons  of  the  year,  as  well  as  at  different  stages  of  its  age, 
etc.,  contain  differeat  quantities  of  tannin. 

CAMPHOR. 

The  camphor  tree,  as  is  well  known,  thrives  in  Florida;  and  it  is 
a  question  if  the  production  of  camphor  might  not  be  made  a  profitable 
industry.  We  have  now  in  the  laboratory  a  quantity  of  the  outer 
leaves  and  twigs  (prunings)  of  a  camphor  tree,  awaiting  an  opportun- 
ity for  extracting  the  camphor,  determining  its  kind  and  percentage. 

SOFT  PHOSPHATE. 

The  question  of  how  the  **soft  phosphates,"  particularly  such  as 
contain  much  iron  and  alumina,  can  best  be  utilized,  continues  to  be 
often  asked.  It  is  not  at  all  likely  that  low  grades  can  find  extended 
use  as  long  as  the  high  grades  are  so  abundant,  except  possibly  in  a 
local  way  where  the  deposits  are  close  to  the  crops  to  be  fertilized. 
Perhaps  the  best  way  to  utilize  them  is  to  grind  them  to  a  powder  and 
broadcast  them  in  large  quantity.  The  action  of  soil  and  weather  will 
slowly,  but  surely  render  them  available  as  plant  food.  It  should  be 
borne  in  mind,  however,  that  they  fiontain  no  nitrogen  and  practically 
no  potash,  and  that  these  elements  must  be  added.  The  composting 
of  these  phosphates,  particularly  such  of  them  as  contain  considerable 
corbonate  of  lime,  with  muck,  is  to  be  recommended. 

We  are  sometimes  asked  also  as  to  the  practicability  of  converting 
these  low  grades  by  means  of  sulphuric  acid  into  soluble  or  superphos. 
phale.     Last  winter  a  rock  which  analyzed, 

Moisture  ....         1.77  percent. 
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Phosphoric   acid  . 

21.49 

^l 

equivalent  to 

46.91 

<i 

tricalcic  phosphate. 

Ferric  Oxide  .  .    . 

0.44 

<  t 

Alumina  .... 

13.06 

( i 

Lime 

28.00 

ti 

was  finely  pulverized  and  treated  with  sulphuric  acid  of  1.5  specific 
gravity  in  the  proportion  of  four  parts  by  weight  of  the  rock  to  three 
parts  by  weight  of  the  acid. '  After  mixing  and  standing  two  days  it 
ajialyzed: 
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Moisture  at  IIS®  C 22.32  per  cent 

Total  phosphoric  acid 12,50    **     ** 

Water-soluble  phosphoric  acid  .  .  .  11.31  **  ** 
Insoluble  ''  '*  .  .  .  1.08  '*  ** 
Reverted                 "              "...        o.ii    "    .*' 

'  After  standing  89  days,  a  larger  portion  of  the  same  rock,  treated 
according  to  the  same  formula  (4  parts  rock  to  3  parts  of  acid  i .  5  spe- 
cific gravity)  analyzed : 

Moisture  at  115°  C 18. 10  per  cent. 

Total  phosphoric  acid 12.79    **     *' 

Water-soluble  phosphoric  acid  ...  7.56  **  ** 
Insoluble  **  '*     .    .    .        1.80    *'     *' 

Reverted  *'  "...        3.43    "*    " 

It  will  be  observed  that,  when  freshly  made,  the  superphos[)hate 
contained  11. 31  percent,  ot  phosphoric  acid  soluble  in  water,  and 
o.  1 1  per  cent,  of  reverted ;  but  that  after  standing  three  months,  the 
water- soluble  phosphoric  acid  had  dropped  to  7.56  per  cent,  and  the 
reverted  had  risen  to  3.43  per  cent.  **  Reverted"  phosphoric  acid  is 
acid  which,  having  been  made  soluble  in  water,  has  "reverted,"  or 
gone  back,  into  a  form  no  longer  soluble  in  water  (or  rather  no  longer 
easily  aAd  readily  soluble  in  a  small  quantity  of  water).  "  Reversion  " 
is  due  in  part,  so  it  is  thought,  to  the  presence  of  iron  and  aluminium, 
and  this  is  one  of  the  reasons  that  their  presence  in  large  quantity  is 
objected  10.  Another  deleterious  effect  is  that  they  tend  to  render 
the  superphosphates  "sticky,"  and  thus  prevent  their  drying  out 
readily  and  becoming  pulverulent.  In  this  particular  instance  the 
drying  out  process  was  slow,  and  even  to  the  last  the  goods  were 
somewhat  moist,  not  so  much  so,  however,  as  to  prevent  their  being 
sacked  and  transported. 

In  the  commercial  valuation  of  fertilizers,  phosphoric  acid  solu- 
ble in  water  is  estimated  at  about  8  cents  a  pound,  reverted  at  about 
T}4  cents,  and  insoluble  (in  phosphate  rock)  at  about  2  cents.  At 
these  rates,  a  ton  of  our  superphosphate  (three  months  old)  is  worth 
$18. 70.  The  rock  from  which  this  superphosphate  was  made  contained, 
in  round  numbers,  47  per  cent,  of  phosphate ;  a  75  per  cent,  rock 
would  give  a  fertilizer  containing  18  or  20  per  cent,  of  water-soluble 
phosphoric  acid.  Where  there  is  long  transportation,  and  consequently 
much  freight  charges,  it  is  far  better  for  the  farmer  to  buy  the  high 
grade  goods. 

MUCK. 

In  a  previous  year  several  Samples  of  muck  were  analyzed  and  a 
few  additional  ones  this  year.  In  all  about  twenty  samples  have  been 
examined.  In  all  of  these  the  percentage  of  moisture,  organic  matter, 
ash  and  nitrogen  has  been  determined,  and  in  eight  of  them  all  the 
fertilizer  constituents.  The -analysis  of  these  eight  is  as  foilpws: 
Moisture,  maximum  89  per  cent,  minimum  11  per  cent.,  average  49 
per  cent.;  organic  matter,  maximum  68  per  cent.,  minimum  it  per 
cent.,  average  30  per  cent.;  ash  (including  sand  and  "dirt"),  maxi- 
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mum  69  percent,  minimum  0.3  per  ^cnt,  average  20  per  cent.;  nitro- 
gen, maximum  2.88  per  cent.,  minimum  0.44  per  cent,  average  i.ii 
per  cent;  potash,  maximum  0.77  per  cent,  minimum  0.004  per  cent, 
average  0.14  per  cent;  phosphoric  acid,  maximum  0.24  per  cent, 
minimum  o.oc  per  cent.,  average  o.  10  per  cent;  Insoluable  Matter, 
maximum  56  per  cent.,  minimum  0.13  per  cent,  average  17  per  cent 
This  has  reference  to  wet  muck.  The  averages  for  barnyard  manure 
may  be  put  at  about  the  following  :  Moisture,  70  per  cent.;  organic 
matter,  22  per  cent;  aSh,  8  per  cent;  nitrogen,  0.41  per  cent;  pot- 
ash, 0.40  per  cent.;  phosphoric  acid,  0.28  per  cent.;  insoluble  matter, 
7  per  cent. 

So  far  as  any  conclusions  are  warranted  by  the  limited  study  of 
Florida  muck,  they  may  be  stated  thus : 

1.  Muck  is  exceedingly  variable  in  character  and  value.      * 

2.  Muck  is  to  be  regarded  as  a  nitrogenous  fertilizer,  containing 
much  more  of  that  element  and  much  less  of  phosphate  and  potash 
than  barnyard  manure. 

3.  Hence,  in  the  use  of  muck  as  a  fertilizer,  one  should  expect 
that  it  would  need  to  be  supplemented  by  phosphate  and  potash. 

4.  Some  mucks  which  contain  a  high  percentage  of  organic  mat- 
ter, contain  a  high  percentage  of  nitrogen ;  others  with  large  quantity 
of  organic  matter  have,  on  the  other  hand,  but  little  nitrogen.  One 
should  expect  the  first  to  possess  value  as  2i  nitrogenous  fertilizer  diS'wciX 
as  a  mulch ;  whereas  the  latter  could  be  valuable  mainly  as  a  mule/i 
and  mechanical  improver  of  the  soil. 

5.  While  not  all  muck  with  high  percentage  of  organic  matter 
con  tarns  also  a  high  percentage  (2  per  cent,  or  more)  of  nitrogen,  we 
have  found  no  muck  with  less  than  50  per  cent,  of  organic  matter 
which  contained  as  much  as  2  per  cent,  of  nitrogen. 

6.  In  judging  of  the  value  of  a  muck,  at  least  three  things  should 
be  taken  into  account :  (i)  the  quantity  of  organic  matter  (the  greater 
this  the  better  the  muck,  other  things  being  equal);  (2)  the  kind  of 
]:>lanls  from  which  the  muck  has  been  formed  (muck  from  succulent 
weeds,  grass  and  mosses  would  likely  contain  more  nitrogen  than  that 
from  woody  and  fibrous  substances);  (3)  the  degree  of  decomposition 
(except,  perhaps,  for  purposes  of  mulching,  the  more  disintegrated 
and  decayed  a  muck  the  better,  other  things  being  equal). 

The  plant  food  in  muck  is  generally  understood  to  be  in  quite  an 
inert  and  unavailable  form.  In  view  of  the  fact  that  much  of  our 
Florida  muck  contains  a  surprisingly  large  per  cent  of  nitrogen,  the 
best  methods  of  composting  or  otherwise  treating  it,  to  render  the  ni- 
trogen soluble,  is  a  subject  worthy  of  careful  study  and  investigation. 
The  composting  of  muck  with  finely  ground  phosphate  rock,  contain- 
ing a  goodly  per  cent  of  carbonate  of  lime,  is  to  be  recommended  as 
likely  to  give  good  results. 

ANALYSES  OF  THE  ORANGE. 

Though  isolated  analyses  of  the  orange  have  been  made,  no  com- 
plete and  extended  study  of  it  from  the  standpoint  of  chemistry  has, 
so  far  as  known  to  the  writer,  been  attempted.     A  beginning  in  that 
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direction  was  made  last  winter;  to  carry  forward  the  work  to  a  satisfac- 
tory degree  of  fullness  will  doubtless  require  several  seasons.  The  work, 
for  this  season  was  interrupted  and  will -not  be  finished  under  several 
months.  The  work  was  to  include  a  test  of  the  keeping  qualities  of  the 
leading  varieties  of  the  orange ;  the  determination  of  the  percentage 
of  peel,  pulp,  seed,  Juice,  sweetness  (per  cent,  ot  sugar),  acidity  (per 
'cent,  of  acid),  and  nutritive  constituents;  the  quantity  of  plant  food  in 
the  orange,  as  a  whole,  and  incidentally  in  the  peel,  seed,  pulp  and 
juice  separately.  In  attempting  to  carry  out  all  these  phases  of  the 
undertaking,  difficulties  of  an  unusual  nature  in  plant  analysis  were  en- 
countered, and  much  of  the  work  of  this  season  can  be  regarded  as 
on'y  preliminary,  furnishing  experience  by  which  we  may  be  guided 
in  the  future. 

GRASSES. 

• 

The  nutrients  in  several  grasses  and  weeds  were  determined  dur- 
ing the  year,  and  the  importance  of  the  beggar  weed  as  a  forage 
plant  emphasized.  Assuming  (what  is  quite  probable)  that  the  digesti- 
bility of  properly  cut  and  cured  beggar  weed  is  equal  to  that  of 
average  meadow  hay,  the  former  is  a  more  valuable  feeding  stuff  than 
the  latter. 

KAOLIN. 

A  large  number  of  samples  of  what  was  supposed  to  be  kaolin  have 
been  received;  only  two  of  them,  however,  have  been  analyzed 
quantitatively,  the  others  were  merely  examined  and  pronounced  up 
qualitatively.  Some  of  these  samples  are  apparently  of  good  quality 
and  promise  well,  though  neither  of  the  two  samples  analyzed  were 
found  valuable. 

CEMENT. 

The  composition  of  one  or  two  rocks  and  cliys  analyzed  during 
the  year  suggested  the  possibility  of  their  being  utilized  for  the  manu- 
facture of  cement,  and  in  the  intervals  of  other  work  some  hur- 
ried tests  in  this  direction  were  made.  They  met  with  only  a  moderate 
degree  of  success.  The  subject  is,  however,  one  worthy  oi  more  ex- 
1  ended  and  careful  consideration. 

BUREAU  OF  INFORMATION. 

One  of  the  mo^^t  useful  features,  perhaps,  of  our  work  has  been 
in  the  capacity  ot  a  bureau  of  information  on  all  matters  of  chemical 
industries.  All  sorts  of  substances  are  sent  us  with  request  for  infor- 
mation as  to  their  value.  These  are  all  promptly  examined  and  the 
seiders  informed  as  to  result.  Whenever  this  preliminary  exami- 
nation indicates  something  of  probable  value,  the  sample  is  labeled 
and  set  aside  for  future  quantitative  analysis.  .These  examinat  ons 
require  no  inconsiderable  amount  of  time  and  often  the  exercise  of 
much  discrimination. 
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in  addltioti  b  ttiis,  inrormation  ii  lougtat,  Questioni  ftsked  on  A 
Wide  range  ot  topics,  involvirg  the  application  of  chemistry  to  agricul- 
ture. It  will  not  be  amiss  to  illustrate  this  side  of  our  work  by  giving 
a  few  of  the  questibns  which  we  have  been  called  upon  to  answer : 

A  desires  to  know  if  potash,  in  the  form  of  wood  ashes,  has  not 
a  better  effect  on  sour  soils,  or  sojls  containing  soluble  salts  of  iron, 
than  when  in  the  form  of  sulphate  of  potash. 

B  desires  to  know  what  effect  ashes  or  sulphate  of  potash  would 
have  on  bone  meal,  and  what  effect  lime  would  have  on  bone  meal  in 
the  sf  il. 

C  desires  to  know  how  the  potash  in  feldspar  can  best  be  made 
available. 

D  desires  to  know  for  what  agricultural  uses  certain  soils,  of 
which  he  sends  samples,  are  best  adapted,  and  what  tieatment  and 
fertilizers  arc  best  suited  to  develop  their  good  qualities. 

E  desires  to  know  the  value  of  raw  phosphate  as  compared  with 
bone.  Is  the  phospho'-ic  acid  in  the  raw  phosphate  in  soluble  condi- 
tion as  immediate  plant  food  ?  Will  it  answer  in  the  place  of  bone 
meal? 

F  desires  to  know  the  value  per  ton  of  low  grade  phosphate  as 
compared  with  ordinary  stable  manure  and  the  best  method  of  pre- 
paring it  for  use. 

G  desires  to  know  if  a  certain  substance  would  make  a  good  base 
for  a  commt^rcial  fertilizer;  if  any  of  its  elements  would  injure  vegeta- 
tion, and  what  should  be  added  to  it  to  make  a  first  rate  fertilizer. 

H  desires  to  know  if  soft  phosphate  can  be  made  soluble  by  sul- 
phuric acid  and  the  formula  therefor. 

I  desires  to  know  the  best  method  of  drying  fish  scrap. 

J  desires  to  know  the  value  of  fish  scrap  as  a  fertilizer,  and  the 
best  method  of  utilizing  it  as  such. 

K  desires  to  know  if  a  given  sample  of  water  is  safe  for  drinking. 

It  is  not  pretended  that  all  questions  of  the  foregoing  kind  can  be 
answered,  but  they  are  always  promptly  replied  to,  and  the  best  infor- 
mation we  have  given.  The  time  consumed  in  the  correspondence  is 
by  no  means  inconsiderable. 

One  or  two  lines  of  chemical  investigation  which  might  in  the 
near  future  be  profitably  taken  up,  are : 

1.  What  conditions  in  our  Florida  climate  are  most  favorable  to 
nitrificatioQ  ?    The  end  in  view  m  this  investigation  would  be  mainly 
to  ascertain  the  best  method  of  utilizing  Florida  mucks,  many  of 
which  are  rich  in  nitrogen. 

2.  Can  the  low  grade  phosphates  be  profitably  utilized  as  a  fertil- 
izer, and  if  so,  in  what  form  best — in  a  finely  pulverized  condition 
merely  or  as  superphosphate  ? 

3.  Careful  analyses  of  representative  samples  of  artesian  and  other 
waters  used  in  irrigation.  There  is  a  suspicion  that  some  of  them  con- 
tain saline  substances  whioh  in  the  course  of  time,  by  accumulating  in 
the  soil,  might  prove  an  injury  to  vegetation. 


4.  A  careful  study  of  the  verigin  soils  of  the  State  and  of  the  vege- 
tation thereon.  Study  of  this  kind,  based  on  carefully  made  chemical 
and  physical  analysis,  would  tend  to  reveal  the  minimum  of  each  par- 
ticular plant  food  consistent  with  fertility,  and  would  furnish  a  basis 
for  the  intelligent  application  of  fertilizers. 

Respectfully  submitted, 

J.  M.  PICKEL,  Chemist. 


ANNUAL  REPORT  OF  J.  J.  EARLE,  ASSISTANT 

CHEMIST. 

To  Rev.  /as.  P.  DePass^  Director: 

Sir — Below  is  given  a  statement  of  the  analyses  that  have  been 
made  by  me  from  August  ist,   1890,  to  July  31st,  1J891: 

Oranges. — Analyses  of  fifteen  varieties  of  oranges  have  been 
made,  with  a  view  : 

First — To  determine  the  amount  of  peel,  pulp,  juice  and  seed,  a 
well  as  the  percentage  of  sugar,  acid,  solids,  etc.,  of  the  juice  of  each 
variety  taken  separately. 

Second — A  complete  analysis  of  the  ash  of  each  variety,  also  a 
complete  analysis  of  the  ash  of  the  seeds,  pulp  and  peel  of  each  variety 
taken  separately,  these  analyses  being  made  with  the  object  of  deter- 
mining the  amount  of  potash,  phosphoric  acid,  lime  and  other  ferti- 
lizing constituents. 

Phosphate  Rock.— Twenty-six  complete  analyses  of  phosphate 
rock  received  from  farmers  throughout  the  State. 

Four  special  analyses  of  acid  mixed  with  phosphate  rock  contain- 
ing a  high  percentage  of  alumina,  the  results  of  which  were  published 
in  Bulletin  13. 

Grasses  and  Feed  Stuffs. — Fiften  analyses  of  some  of  our  com- 
mon grasses,  rice  hulls,  chicken  food,  etc. 

Ashes. — Ten  ash  analyses,  including  the  ash  of  grasses,  saw  pal- 
metto root,  oak  leaves,  pine  straw,  etc. 

Tannic  Acid. — Four  analyses  of  the  tannic  acid  in  saw  palmetto 
root  and  leaves,  finding  from  4  to  6  per  cent,  in  the  root  and  a  trace 
in  the  leaves. 

Muck. — Eighteen  samples  of  muck,  mainly  to  determine'  the  per- 
centage of  ammonia;  complete  analyses  of  the  ash  of  some  were  also 
made. 

Besides  the  above  analyses,  I  have  made  over  fifty  qualitative  tests 
of  limestones,  marls,  clays,  kaolins  and  small  grade  phosphates. 
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NOTES  ON  INSECTICIDES. 

BY  J.  J.  EARLE,  ASSISTANT  CHEMIST. 

Insecticides  which  contain  arsenic  are  actively  poisonous  in  the 
vegetable  as  well  as  in  the  animal  kingdom,  and  should  always  be  used 
with  extreme  care.  As  their  value  depends  almost  entirely  upon  the 
amount  of  arsenious  acid  (oxide)  which  they  contain,  it  will  be  well  to 
know  the  composition  of  some  of  the  most  common. 

Arsenious  Acid  (oxide)  is  the  ordinary  white  arsenic  of  com- 
merce. It  is  a  white  impalpable  powder  which  dissolves  very  slowly  in 
cold  water,  one  part  of  arsenious  acid  requiring  about  eighty  parts  of 
water  for  its  complete  solution.  .      *, 

Paris  Green. — An  analysis  of  this  article  gives: 

Moisture  ^t  212° 1.34  per  cent. 

Copper   oxide  . 33-35     ''       ** 

Arsenious  acid   (oxide)  ......    61.25 

Acetic  acid 3.93 

Insoluble  matter 0.1.3 

This  was  a  very  good  sample.  The  article  as  found  on  the  market 
varies  considerably  in  the  amount  of  arsenious  acid  which  it  contains. 
It  is  also  often  adulterated,  failures  in  its  use  being  no  doubt  due 
to  this  adulteration.     Paris  green  is  sparingly  soluble  in  water. 

London  Purple  is  a  waste  product  produced  in  the  manufacture 
of  the  aniline  dyes  from  coal  tar.     It  contains  on  an  average: 

Calcium  oxide  (lime) 21.82  per  cent. 

Arsenious  acid  (oxide) 43-65    **      ** 

Rosaniline -    ...    12.46    **      ** 

The  arsenious  acid  is  combined  with  the  lime  to  form  arsenite  of 
lime,  which  is  insoluble  in  water,  and  with  the  rosaniline  to  form  ar- 
senite of  rosaniline,  which  is  completely  soluble  in  water. 

Experiments  carried  on  at  the  North  Carolina  Agricultural  Experi- 
ment Station  show  that  the  *  *blistering"  or  **burning"  of  the  leaves  and 
twigs  oi  trees  which  have  been  sprayed  with  arsenical  solutions  is  due 
entirely  to  the  arsenious  acid  which  had  become  soluble  in  water  and 
that  the  injury  was  in  evecy  case  proportionate  to  the  amount  of  sol- 
uble arsenious  acid,  that  is,  the  more  the  soluble  arsenious  acid,  the 
greater  the  **blistering"  and  * 'burning."  In  no  instance  did  injury  re- 
sult when  all  of  the  arsenious  acid  was  in  an  insoluble  form. 

in  this  connection  it  would  be  well  to  know  the  relative  solubility 
of  arsenious  oxide,  Paris  green  and  London  purple  in  water.  One 
pound  oi  each  were  carefully  mixed  with  one  hundred  gallons  of 
water  and  tested  for  soluble  arsenious  acid  after  standing  one  hour 
and  ten  days  respectively.  The  following  results  were  obtained 
(Prof,  Kilgore): 
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^Amount  that  went  into 
I  solution  in  one  hour. 


Amount  that  went  Into 
solution  in  ten  days. 


Arseniouslacid. 

L 

Paris'g^reen..... 
1  ondon  purple. 


XI 

of  I  lb. 

zooo 

13 

—  of  lib. 

1000 

114 
of  I  lb. 


900 

-  of  I  lb. 
1000 
18 

of  I  lb. 

1000 

131 
of  X  lb.  , 


1000  1000 


Knowing  that  the  injury  to  the  plant  is  proportionate  to  the  arse- 
nious  acid  soluble  in  water,  we  can  easily  see  that  in  freshly  made 
mixtures,  London  purple  is  far  more  injurious  than  either  Paris  green 
or  arsenious  acid,  and  that  Paris  green  is  slightly  njore  injurious  than 
arsenious  acid.  In  mixtures  that  have  stood  several  days,  however, 
the  arsenious  acid,  becoming  almost  entirely  soluble,  is  far  more  dan- 
'gerous  than  either  the  Paris  green  or  London  purple. 

Solutions  of  Paris  green  and  London  purpjle  can  be  safely  u^ed 
after  standing,  but  those  of  arsenious  acid  should  never  be  used  except 
when  freshly  mixed. 

USE  OF  LIME. 

If  a  compound  can  be  found  which  will  combine  with  this  pois- 
onous arsenious  acid,  as  fast  as  it  becomes  soluble  in  water,  to  form 
an  insoluble  compound,  this  objection  to  its  use  will  be  permanently 
displaced.  Such  a  compound  is  lime.  In  solutions  of  arsenious  acid 
and  Paris  green,  caustic  lime,  or  common  lime  of  commerce,  combines 
with  the  soluble  arsenious  acid  to  form  the  insoluble  arsenite  of  lime, 
and  in  London  purple  it  displaces  the  rosaniline  in  the  soluble  rosani- 
line  arsenite  to  form  the  arsenite  of  lime.  From  onje  to  two  pounds 
of  lime  in  solutions  containing  one  pound  of  arsenious  acid.  London 
purple  or  Paris  green  in  one  hundred  gallons  of  water  is  amply  suffi- 
cient. 

Numerous  comparative  test#have  been  made  upon  plants  in 
various  stfages  of  growth  with  solutions  of  arsenious  acid,  Paris  green 
and  London  purple,  respectively,  in  water  without  the  addition  of 
any  lime  and  with  solutions  of  the  same  strength  mixed  with  lime. 
In  every  instance  in  which  no  lime  was  used,  the  plants  were  more 
or  less  **blistered,"  and  in  no  instance  where  it  was  used  was  there  the 
least  **blistering"'of  the  plants.  This  is  an  important  fact  and  should 
be  carefully  noted. 

The  following  formula  of  arsenical  solutions,  partly  taken  from 
Bulletin  9,  of  this  Station,  will  be  useful : 

London  purple,  Paris  green  :  Thoroughly  mix  one  pound  of  the 
poison  with  about  one  and  one-half  pounds  of  lime  in  two  hundred 
gallons  of  water.  Dissolve  a  little  flour  paste  in  the  water  to  make  it 
sncky;  stir  frequently.  Applied  to  trees  it  is  a  sure  cure  for  all  insect 
plagues. 

Arsenious  acid  or  white  arsenic :  Boil  one  pound  of  white  arsenic 
in  about  five  gallons  oi  water  containing  one  and  one-half  pounds  of 
lime  (Prof.   Kilgore) ;  the  arsenious  acid  is  soluble  in  an  excess  of 
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boUing  water,  but  as  fast  as  it  goes  into  solution  it  combines  with  the 
lime  to  form  the  insoluble  arsenite  of  lime  After  boiling  thirty  min- 
utes allow  to  cool  and  make  up  to  two  hundred  gallons  with  water 
containing  flour  paste.  It  will  have  the  same  value  as  the  above 
formula. 

Bordeaux  mixture  :  This  fungicide  is  prepared  thus :  One  pound 
sulphate  of  copper  (blue  vitriol),  dissolve  in  one  vessel  in  one  gallon 
of  hot  water,  in  another  vessel  one  pound  of  lime  is  slaked  in  one 
and  one-half  gallons  of  cold  water,  and  when  cool  pour  into  the  copper 
solution  and  stra^1,  add  two  gallons  of  water,  and  it  is  ready  for  use. 

Solutions  containing  one  pound  of  Paris  green,  London  purple 
or  arsenious  acid  in  one  to  two  hundred  gallons  of  Bordeaux  mixture 
can  be  used  with  perfect  safety  without  the  addition  of  lime,  as  the 
mixture  contains  enough  lime  to  convert  the  soluble  arsenious  acid 
into  an  insoluble  form.  Such  a  solution  will  be  valuable  both  as  an 
insecticide  and  fungicide. 

Note.— Credit  is  due  Prof.  Gillette,  of  the  Iowa  Station,  and 
Prof.  Kilgore,  of  the  North  Carolina  Station,  tor  the  discovery  of  the 
valuable  use  of  lime  in  insecticides  containing  arsenious  acid. 


FT.  MYRRS   SUB-STATION. 


PINEAPPLES. 


By  L.  C.  WASHBURN.  M.  D  ,  Supt.,  Pt  MyePfl,  Fla. 


The  pineapple  is  one  of  the  most  delicious  of  all  fruits.  It  is  a  native 
of  the  tropical  parts  of  "the  American  continent.  It  was  first  discovered 
in  15 13  by  Balboa,  ^[rowing  wild  in  Central  America.  It  is  a  member 
of  the  Cactus  family,  with  great  tenacity  of  life.  The  slips  may  be 
left  in  the  sunshine  for  a  month  and  grow  after  being  planted  out.  It 
is  very  hardy,  will  withstand  a  great  deal  of  dry  weather  and  a  great 
amount  of  wet  weather,  yet  is  a  shy  bearer  if  improperly  handled. 
It  is  propagated  by  means  of  suckers  and  slips,  as  the  plant  produces 
no  seed.  There  is  a  little  plant  growing  out  of  the  crown  of  the  fruit 
and  a  row  of  plants  growing  out  of  the  summit  of  the  stalk  at  the 
base  of  the  fruit.  These  are  slips  and  will  ripen  fruit  in  two  years 
from  planting  out.  From  ^x  to  twelve  slips  may  be  expected  from 
one  stalk.  The  suckers  are  the  little  plants  growing  out  of  the  stalk, 
usually  near  the  ground.  A  pineapole  plant  is  expected  to  produce 
from  one  to  six  suckers  a  year.  The  suckers  will  ripen  fruit  in  one 
year  or  less  after  planting  the  same,  as  they  will  if  left  growing  on  the 
old  stalk.    The  slips,  if  any  difference,  produce  the  finest  specimens  of 
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fruit.  The  pineapple  tree  attains  to  a  height  of  three  to  seven  feet,  ac- 
cording to  the  variety,  climate,  soil,  etc.  It  is  not  an  air  plant  as  it 
has  been  improperly  termed,  as  it  will  not  grow  nor  reproduce  itself 
in  the  air  alone.  Again,  it  is  said  that  it  will  grow  and  produce  as 
well  on  poor  land  as  rich ;  which  also  is  a  mistake  and  his  caused  plant- 
ers to  lose  both  in  money  and  time.  On  our  poorest  pine  lands,  without 
fertilizers,  the  trees  will  be  small  and  the  fru't  weigh  from  one  k)  two 
pounds  each,  while  on  the  same  lands,  well  fertilized,  the  trees  will  be 
strong  and  the  fruit  from  twice  to  "four  times  as  large.  This  is  a  sun 
plant  and  does  not  do  wAi  if  much  shaded,  but  watermelons  and 
cowpeas,  planted  so  as  to  shade  the  ground,  may  be  an  advantage,  if 
not  permitted  to  cover  up  the  pineapple  plant  itselt.  The  thousands 
of  islands  around  the  peninsula  of  Florida  are  highly  fertile  and  the 
pineapple  does  well  upon  all  of  them  south  of  the  27th  degree  of 
North  latitude.  The  piney  woods  of  our  main  land  here  seem  to  be 
better  adapted  to  the  pineapple  than  any  other  known  country. 
People  that  are  engaged  in  the  cultivation  of  the  Red  Spanish  pine- 
apples, in  the  Spanish  American  countries,  can  scarcely  believe  that 
those  they  see  growing  here  are  the  same  variety,  being  superior  in 
size,  succulence  and  flavor.  The  same  rule,  I  think,  would  hold  good 
for  other  varieties.  We  grow  the  Sugar  Loaf,  Prickly  Cayenne, 
Queen,  Moscow  Queen,  Ripley  Queen,  La3y  Beatrice,  Mount  Serrat, 
Lambden,  Porto  Rico,  Egyptian  Queen  and  some  other  varieties. 
The  pineapple  must  be  planted  out  where  you  want  it  to  stand,  as  it 
will  do  no  good  if  transplanted.  No  trouble  to  get  it  to  live,  but  it 
will  stand  from  year  to  year  and  never  make  a  tree  or  fruit.  The 
authorities  at  Washington  make  a  great  mistake  in  planting  out  slips 
and  suckers  obtained  from  tropical  countries  before  sending  them  to 
their  destination.  When  the  suckers  and  slips  are  received  at  Wash- 
ington they  should  be  sent  at  once  to  their  destination,  as  they  can 
be  kept  for  months  and  then  do  well.  Ocir  land  must  be  cleared  of 
saw  palmetto,  pine  trees,  stumps  and  roots,  at  a  cost  of  $40  per  acre,  as 
labor  is  high,  and  can  be  made  ready  for  pineapple  plants  in  two  w^eeks. 
I  would  set  the  rows  three  feet  apart,  north  and  south,  opened  out, 
with  two  furrows.  I  would  put  well-rotted  muck,  marl,  stable  manure 
or  sea  grass  freely  in  these  trenches,  and  spade  it  up  and  mix  well 
with  the  soil,  pulled  in  from  each  side.  I  would  set  the  plants  out 
in  these  rows  two  feet  apart  (6,400  per  acre),  slightly  below  the  level 
of  the  ground,  and  gradually  hill  up  the  plants  as  they  grow, with  a 
hoe.  Never  let  a  horse  go  through  the  field  after  having  planted.  If 
planted  out  with  suckers  hoe  in  fertilizers  between  the  rows  in  six 
months,  but  if  planted  with  slips  hoe  in  fertilizers  between  the  rows 
in  one  year,  so  the  feeder  roots  can  reach  it.  Cultivate  shallow  with 
a  hoe  and  pull  the  grass  from  about  the  plants  so  as  not  to  shake  or 
jar  them.  Some  growers  put  the  slips  4x4  feet  to  secure  large  fruit, 
others  plant  out  18x18  inches  all  over  the  ground  and  claim  better  re- 
sults. The  pineapple  will  ratoon  from  year  to  year,  but  it  is  best  to 
take  them  all  up  and  replant  with  fresh  slips  after  the  fourth  crop. 
Do  not  pull  the  short  leaves  from  the  base  of  the  slip,  as  they  help 
to  hold  the  plant  firmly  in  the  soil.     Planted  out,  with  6,400  slips  per 
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acre,  an  acre  will  ripen  about  5,000  pineapples  in  two  years.  These 
will  average  over  three  pounds  apiece  of  our  smallest  varieties,  say 
eight  tons  of  fruit  per  acre*  TheT  rest  of  the  6,400  plants  will  fruit 
later  on  and  scattering,  so  there  are  ripe  fruit  in  the  field  at  all  times. 

The  pineapples  are  worth  about  ten  cents  apiece  here.  If  culti- 
vated on  a  large  scale  the  better  plan  would  be  to  start  a  factory  and 
chrystalize  the  fruit  and  work  up  the  peelings  into  extract.  The 
flavor  of  the  pineapple  is  characteristic  and  its  extract  h  ghly  prized 
for  use  in  soda  fountains  and  the  cTilinary  department.  It  is  claimed 
that  $500  to  $1,000.  net  proceeds,  can  be  made  each  year  from  an 
acre  of  pineapples.  This  is  one  of  our  most  healthful  fruits  and  its 
juice  is  one  of  our  best  remedies  for  diphtheria  and  other  forms  of 
sore  throat,  being:  detergent  and  antiseptic. 

Pine?pple  cider  is  made  by  putting  the  peeling  of  one  pineapple 
into  two  quarts  of  sweetened  water  and  it  is  ready  for  use  in  twenty- 
four  to  forty-eight  hours — a  pleasant,  healthful  beverage  for  sick  or 
well,  the  equal  of  the  best  apple  cider. 

Pineapple  wine  is  the  equal,  if  not  better,  than  any  made  from 
grapes  for  all  purposes. 

This  favorite  iruit  can  be  grown  in  this  part  of  South  Florida  to 
supply  the  United  States  with  its  increasing  demands,  and  is  destined 
to  become  one  of  Florida's  great  industries.  It  is  well  to  "sprinkle 
cottonseed  meal  on  the  young  plants  once  in  two  months,  as  it 
fornns  a  coating  and  prevents  the  plants  from  being  injured  by  sand. 
There  are  no  known  enemies  to  the  growing  pineapple  here,  but  rats, 
raccoons  and  opossums  will  eat  the  ripe  fruit  if  permitted.  Pineapples 
grown  in  Florida,  from  some  cause,  are  proven  to  be  superior  in  size 
and  quality  to  those  produced  in  other  countries.  They  are  like  the 
orange  in  this  respect.  Our  growers  here  sell  pineapple  slips  at  $5 
per  1,000,  and  suckers  at  $10  per  1,000  at  the  farm,  and  an  extra 
charge  if  required  to  deliver  thepi.  Plant  any  time  of  the  year. 
From  August  to  March  is  probably  the  best. 


FORMULAS. 


No.   I.— ARSENITES.— LIQUID. 

Paris  green  or  London  purple  ....      i  pound. 
Flour  or  starch  cooked  into  a  paste  with 

water 5  pounds. 

Hard- water 150  to  250  gallons. 

Directions. — Stir  the  arsenite  into  the  water,  then  add  the  paste, 
and  thoroughly  mix.     Apply  with  a  sprinkler  or  spraying-pump. 

Discussion. — This  is  the  standard  treatment   for    all    gnawing 
**  worms"  and  bugs.     Instead  of  the  flour,  one  pint  of  liquid  may  be 
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added  to  each  150  gallons  of  water.  The  use  of  the  flour  or  glue  is 
to  make  the  poison  adhere  better  to  the  foliage.  When  no  adhesive 
material  is  employed,  the  poison  is  completely  washed  off  by  the  first 
rain.  Instead  of  water,  the  *'*  Bordeaux  Mixture"  may  be  used. 
This  will  protect  the  plants  from  both  insects  and  fungus  pests. 
Only  the  weakest  solution  should  be  used  on  the  peach  and  plum 
trees. 

No.   2.— ARSENITES. —POWDER. 

Paris  green  or  London  purple i  pound. 

Flour 10  pounds. 

Road-dust,  lime  or  coal  ashes 20  pounds. 

Directions. — Mix  the  arsenite  with  the  other  substances.  Apply 
with  a  bellows,  bag  or  sieve. 

Discussion. — In  this  formula  the  flour  is  used  for  its  adhe- 
siveness; the  dust,  lime  or  ashes  as  a  dilutent  only.  Wood-ashes 
are  not  so  good  as  coal-ashes,  since  the  potash  contained  in  wood- 
ashes  is  like  to  render  the  arsenic  more  or  less  soluble.  The  coal- 
ashes  must  be  sifted  and  only  the  finer  part  used,  and  should  be 
as  dry  as  possible.  This  compound  may  be  applied  by  a  bellows, 
or  it  may  be  sifted  on  the  plants  with  a  common  seive  or  from  a  tin- 
bucket  having  the  bottom  perforated  with  fine  holes,  or  from  a  bag 
of  thin  or  coarse  cloth.  On  a  large  scale,  Paris  green  has  been  used 
dry  for  poisoning  cotton  caterpillars  without  dilution. 

No.  3.— KEROSENE  EMULSION. 

(a. — cook's  formula.) 

Soft  Soap I  quart. 

Water 2  quarts. 

Kerosene  Oil i  pint. 

D.ireciions, — Boil  the  soap  in  the  water  until  entirely  dissolved. 
Remove  from  fire  and  add  the  kerosene.  Churn  the  soap  solu- 
tion and  oil  for  ten  minutes,  or  until  thoroughly  emulsified,  or  force 
the  oil  and  soap  through  a  spraying  pump  three  or  four  times, 
spraying  it  back  into  the  same  vessel.  When  properly  done  the 
oil  will  not  separate  from  the  soap  after  cooling.  One-fourth  pound 
of  hard  soap  may  be  used  instead  of  a  quart  of  soft  soap.  Dilute  the 
emulsion  with  its  bulk  of  cold  water  before  using. 

(B. — RILEV'S    FORMULA.) 

Hard  Soap J^  pound. 

Water i  gallon. 

Kerosene  Oil 2  gallons. 

•BORDEAUX  MIXTURE. 

Copper  Sulphate  (Bluestone)  4  pounds. 

Unslaked  Lime 4  pounds. 

Water .*. . .  22  gallons. 

Directions.— Dissolve  the  bluestone  in  sixteen  s^aUons  of  water,  using  a  glass,  wooden 
or  earthen  vessel.  In  another  vessel  slake  the  lime  tn  six  gallons  of  water,  then  strain 
the  lime  and  stir  it  slowly  into  the  bluestone  solution.    It  is  then  ready  for  use. 
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Directions, — Boil  the  soap  in  the  water  until  all  dissolved.  Re- 
move from  fire  and  add  the  oil.  Churn  for  ten  minutes  or  spray  back 
into  the  vessel  until  thoroughly  emulsified.  Dilute  with  nine  parts  of 
cold  water  to  one  of  the  emulsion  before  using. 

Discussion. — These  two  formulas  are  about  equally  effective, 
but  the  (A)  formula  is  easier  prepared  and  will  be  the  one  most  fre- 
quently used  by  farmers.  This  is  the  best  of  all  remedies  for 
plant-lice  and  soft'  smooth  "  worms,"  while  Ihey  are  young. 

No.  4.— KEROSENE  OINTMENT. 

Lard i  pound. 

Sulphur  (powdered) 2  ounces. 

Kerosene  Oil  .    .    ^ }i  pint, 

Directions, — Mix  the  lard  and  sulphur,  then  add  the  oil.  Keep 
in  a  tightly  closed  -can.     Apply  by  rubbing. 

Discussion. — Formula  No.  4  is  chiefly  valuable  for  killing  lice 
on  poultry  and  domestic  animals. 

No.  5.— CARBOLIC  ACID  EMULSION. 

Soft  Soap  . I  quart. 

Water i  quart. 

Crude  Carbolic   Acid i  pint. 

Directions. — Make  into  emulsion  as  directed  by  formula  No.  3. 
Before  using  dilute  with  one-half  its  volume  of  cold  water.  Apply 
with  a  stiff  brush.  • 

Discussion. — Formula  No.  5  is  highly  recommended  for  cleans- 
ing apple  and  other  fruit  trees  infested  by  scale  and  bark  lice,  and  for 
smearing  the  base  of  the 'trunk  to  protect  from  the  borer.  Should  not 
be  applied  to  the  foliage. 

No.  6.— POTASH  SOAP. 

Potash  Lye  (concentrated) i  pound. 

Fish  Oil  or  Cotton-seed  Oil 3  pints. 

Soft  Water 3  gallons. 

Directions, — Boil  the  lye  in  the  water  until  all  dissolved.  Then 
add  the  oil  and  boil  for  two  hours.  Replace  evaporated  water 
with  hot  water  from  time  to  time.  After  two  hours  of  boiling  remove 
from  fire.  When  cold  the  soap  should  be  solid  and  may  be  cut  with 
a  knife.  Use  one  pound  of  this  soap  to  Mght  or  ten  gallons  of  hot 
water.  Spray  upon  lice  infested  plants  and  trees,  or  rub  on  branches 
with  a  stiff  brush  or  with  the  hand. 

Discussion. — The  potash  soap  has  been  highly  recommended  for 
plant  lice,  and  is  easily  and  cheaply  made.  The  liquid  as  applied  to 
the  plants  costs  about  fifteen  cents  to  100  gallons.  The  soap  may  be 
made  in  winter  while  other  work  is  slack  and  will  keep  for  any  length 
of  time. 
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No.  7.— TOBACCO  DECOCTION. 

Tobacco  Stems  or  Tobacco  Dust 1  pound. 

Water 3  gallons. 

Directions, — Place  the  tobacco  in  the  water  and  boil  for  one  half 
hour.  Remove  from  fire  and  let  stand,  covered,  until  cool.  Use 
without  dilution  as  a  wash  6r  spray.  The  liquid  may  1:>e  made  when 
convenient,  and  stored  away  in  bottles  or  casks,  which  must  be 
tightly  closed. 

Discussion. — Formula  No.  7  is  recommended  for  use  against  the 
flea-beetle,  cucumber-beetle  and  plant  lice.  It  is  especially  valuable 
for  use  in  conservatories  and  on  house  plants.  May  be  applied  with 
a  syringe  and  is  an  excellent  fertilizer  for  plants.  It  may  be  used  to 
rid  animals  of  lice,  instead  of  the  kerosene  ointment. 

No.  8.— PYRETHRUM.— DECOCTION. 

Pyrethrum  Powder  or  '*  Buhach  "  .   ^  i  tablespoonful. 
Water 2  gallons. 

Directions, — Stir  the  powder  into  boiling  water  and  use  immedi- 
ately.    Apply  with  a  spraying  pump,  synnge  or  sprinkler. 

Discussion. — Pyrethrum  may  be  applied  either  wet  or  dry. 
When  used  dry,  the  pure  powder  is  blown  upon  infested  plants  with  a 
bellows.  The  wet  way  seems  to  give  most  satisfaction.  This  pow- 
der is  very  apt  to  lose  its  power  when  kept  any  length  of  time  and  is 
in  general  very  unreliable. 

No.  9.— WHITE  HELLEBORE. 

Hellebore  powder  is  always  used  pure.  May  be  used  as  a  decoc- 
tion or  dry  powder  as  directed  for  Pyrethrum. 

Discussion. — Hellebore  powder  is  the  best  remed/  for  the 
"  worms"  which  attack  the  currant  and  gooseberry. 

No.  10.— BISULPHIDE  OF  CARBON. 

Discussion. — This  substance  is  a  clear,  badly-smelling  liquid, 
and  is  always  used  pure  and  undiluted.  It  is  the  best  thing  for  killing 
the  weevils  in  beans,  peas,  etc.,  and  the  insects  which  infest  cereal 
grains.  It  will  also  kill  or  drive  away  ants,  gophers  and  burrowing- 
vermin,  if  poured  into  their  holes  and  the  opening  stopped  up.  Bi- 
sulphide ot  carbon  is  very  inflammable,  and  is  poisonous  when 
breathed,  and,  therefore,  great  care  must  be  exercised  in  using  it.  It 
should  never  be  used  in  an  artificially  lighted  or  heated  room. 


I  do  not  know  that  I  could  give  the  readers  of  this  bulletin  more 
valuable  information  at  this  time  than  the  formulas  from  Bulletin  78 
01  the  North  Carolina  Experiment  Station. 

J.  P.  DePass,  Director. 
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TOBACCO. 


The  experiment  in  Tobacco  was  conducted  mainly  for 
the  purpose  of  studying  the  enemies  of  the  plant,  from  the 
seed  bed  to  the  gathering*  of  the  crop,  and  the  cheapest  and 
best  method  of  destroying  them. 

In  this  bulletin,  however,  we  will  dis(;uss  the  following 
points  in  their  order  : 

Ist.     The  time  of  sowing. 

2d.  The  preparation  of  seed  beds.  The  character  of 
land  to  select. 

3d.      The  preparation  of  field.     Fertilizing. 

4th.    Transplanting. 

5th.     Cultivation.    Sprouting. 

6th.    Protecting  agamst  insects. 

7th.    Harvesting  the  crop.    The  curing  shed  or  bam. 

8th.    Preparing  for  market. 

9th«    Bulking  the  crop. 
lOtL    The  year's  experiments. 
11th.    Remarks. 

1st.    The  Time  to  Plant, 

It  is  conceded  that  as  early  as  it  is  possible  to  get  a  bed 
of  plants  ready  to  transplant  after  the  season  of  frosts 
should  be  the  aim  of  every  grower.  Early  plants  grow  off 
well,  and  the  first  crop  is  not  so  subject  to  eAemies  as  when 
planted  late  ;  will  give  more  time  for  suckering,  thus  in- 
creasing the  production  and  bringing  the  crop  earlier  in  the 
year  on  the  market. 

I  have  found  that  the  superstitious  month  with  some 
for  the  first  sowing  of  seed  was  January,  and  the  day  of 
the  month  the  7th.  Of  course  no  practical  and  sensible 
man  will  be  influenced  by  such  superstitions,  however 
strongly  urged  by  the  old  and  experienced  tobacco  grower. 

Tobacco  seed  can  be  sown  in  this  section  any  oay  from 
the  Ist  of  January  to  the  last  week  in  June.  I  nave  sown 
early  in  December,  and  by  protection  had  plants  ready  for 
the  field  by  the  middle  of  January.  It  is,  nowever,  an  ex- 
ceptional year  when  such  plants,  if  transplanted,  are  not 
destroyed  Dv  frost.  This  year  I  sowed  Feoruary  11th  and 
again  on  March  12th,  and  by  the  25th  of  April  the  plants 


were  ready  to  transplant.     It  was  from  the  latter  sowing  I 
obtained  plants,  the  first  being  destroyed  by  the  flea  beeUe. 
Before  sowing 

The  Preparation  of  the  Seed  Bed 

should  have  special  attention. 

New  or  fresh  land  is  the  best,  but  not  a  necessity,  for 
the  seed  bed.  To  those  who  have  the  land  and  time  and 
means  to  prepare  it.  new  land  has  some  advantages ;  but 
old  land  properly  prepared  will  answer  all  purposes  and  it  is 
much  cheaper  to  use  it.  The  question  of  burning  land  is 
also  a  doubtful  one.  I  tried  both  burnt  and  unbumt  lands 
this  year  and  the  unbumt  lands  gave  the  best  results  by 
odds.  I  fertilized  the  unburnt,  however,  but  did  not  the 
plats  on  which  the  burning  was  done.  But  the  demonstra- 
tion was  clear  that  this  year  as  well  as  the  last  beds  sowed 
on  unburnt  lands  produced  strong,  stocky  and  healthy 
plants. 

Burning  brush  on  either  old  or  new  land  is  costly.  It 
is  contended  in  its  favor  that  it — 

1  St.     Kills  grass  seed. 

2d.      Destroys  destructive  insects  and  worms,  which 

will  prey  on  the  plants. 
3d.      It  enriches  the  soil. 

Experience  teaches  that  on  fresh  land  on  the  station 
the  beds  which  were  burnt  were  not  freer  from  grass  or 
weeds,  nor  from  destructive  insects,  nor  that  the  soil 
was  in  better  condition  than  the  unburnt  when  the  latter 
was  fertilized.  Old  land  treated  the  same  way  gave,  within 
the  past  two  years,  similar  results.  If  unburnt  old  land  is 
treated  for  insects  (as  see  below),  and  it  is  not  a  demonstra- 
tion that  it  has  more  insects  than  new  land,  for  it  is  my 
opinion  new  land  should  be  treated  the  same  way,  then  this 
advantage  of  the  new  over  the  old  is  not  demonstrated  in 
this  respect.  It  is  the  custom  of  some  farmers  to  fertilize 
new  land  after  it  is  burnt.  I  concede  that  it  ought  to  be 
done,  since  doubtless  this  was  the  reason  of  my  failure  in 
plants  on  new  land  burnt  but  unfertilized. 

I  would  suggest  that  each  planter  try  both  plans  on 
both  old  and  new  land  and  demonstrate  the  better  way  for 
himself.  Surely  if  old  land  can  be  utilized  as  a  seed  bed, 
with  or  without  burning,  it  will  very  greatly  cheapen  the 
production  of  tobacco,  especially  when  the  acreage  planted 
IS  a  large  one. 

The  bed,  whether  burnt  or  imburnt,  should  be  prepared 
at  least  one  month  before  the  seed  are  sowed.  To  do  this 
select  a  moist  plot  of  ground  that  is  well  drained,  with  sun 
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exposure.  Break  it  up  deep  and  pulverise  the  soU.  Then 
broadcast  the  fertilizer  and  harrow  or  rake  it  in.  Let  the 
bed  remain  for  a  month,  when  harrow  it  a^ain,  lay  off  rows 
six  inches  apart,  the  furrow  must  be  very  snallow,  sow  seed, 
cover  with  hand  and  roll  with  hand  roller,  or  i>ress  the  dirt 
to  seed  by  hand.  Too  much  stress  cannot  be  laid  on  the  ne- 
cessity of  manuring  several  weeks  before  sowing  seed,  be- 
cause the  heat  which  manure  passes  through  wnen  put  in 
the  ground  will  destroy  the  germ.  I  knew  an  acre  thus 
killed  out  entirely  by  chicken  house  manure,  which  was 
placed  in  the  ground  one  day  and  sowed  the  next. 

A  tobacco  seed  bed  ought  to  be  handy  to  water,  so  that 
the  bed  may  be  sprayed  or  sprinkled  every  evening  with 
enough  water  to  prevent  the  drying  out  of  the  seed  or 
plants  diirine^  a  dry  season.  Sandy  soil  dries  rapidly  to 
the  depth  which  seed  ought  to  be  planted,  ana  if  the 
seed  germinate  and  have  not  sufficient  water  to  keep 
them  alive,  they  easily  die  before  seeing  the  sun.  In  wa- 
tering seed  bed,  care  should  be  taken  not  to  make  a  crust 
so  hard  through  which  the  tender  plant  cannot  force  its 
way.  This  is  one  reason  why  I  urge  the  planting  in 
rows,  as  preferable  to  broadcasting ;  it  permits  the  water- 
ing of  beds  before  seed  are  up,  and  when  the  plants  are 
just  up,  besides  if  grass  or  weeds  show  themselves  later 
on  they  are  easier  managed. 

Beiore  sowing  the  seed,  as  a  protection  against  the 
flea  beetle  and  other  insects  that  may  destroy  the  plants, 
the  bed  ought  to  be  thoroughly  sprayed  or  waterea  with 
a  decoction  made  by  mixing  1  oz.  of  Paris  green  with  15 
or  20  gallons  of  weak  soap  suds. 

Anier  the  plants  show  themselves,  the  same  can  be 
U4ed.  It  would  be  better,  however,  to  mix  1  oz.  of  Paris 
green  in  20  gallons  of  hard  water,  and  spray  the  plants 
with  it.  Hard  water  is  made  by  mixing  lime  in  water 
and  allowing  the  lime  to  settle  before  using  it.  Two 
pounds  of  lime  to  20  gallons  of  water,  well  mixed,  would 
be  a  proper  proportion.  Pyrethrum  (insect  powder)  may 
be  used  in  the  place  of  arsenic  or  Paris  green,  either  dry  or 
in  decoction,  but  it  is  not  so  good,  besides  it  is  costlier  and 
as  bought  from  the  stores  is  unreliable  being  too  generally 
adulterated. 

The  seed  bed  is  an  absolute  necessity  to  a  crop  of  to- 
bacco. Here  is  where  the  greatest  care  should  be  taken 
to  protect  against  failure.  1  have  had  bed  after  bed  of 
plants  ruined  by  the  flea  beetle,  attributing  the  failure  of 
plants  to  bad  seed.  This  year  this  destructive  insect  per- 
formed its  work  as  last  year  in  the  early  sowings,  and  after 
finding  it  in  the  bed  and  knowing  it  was.  the  cause  of  fail- 
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ure.  I  began  experiments  for  its  destruction.  When  the 
beetle  was  conquered  the  plants  grew.  I  have  known 
farmers  to  lose  their  entire  crop  because  of  the  failure  of 
the  seed  bed,  doubtless  on  account  of  this  insect,  when  thev 
attributed  it  to  poor  seed.  Tobacco  seed  being  very  small 
and  the  germ  very  small,  a  very  small  insect  can  do  it  per- 
manent damage.  The  beetle  attacks  the  plant  from  the 
time  it  germinates  until  it  is  large  enough  to  transplant. 
There  are  some  soils  not  infested  with  it,  and  when  such  is 
the  case  it  is  not  necessary  to  provide  against  it.  But  those 
who  do  not  know  this,  in  my  judgement,  would  act  wisely 
hy  working  ag^ainst  it,  or  at  least  hy  beine  prepared  for  it, 
since  the  remedy  is  cheap,  so  that  if  it  is  observed  immedi- 
ate measures  may  betaken  for  iDs  destruction. 

The  amount  of  seed  commonly  estimated  to  plant  an 
acre  is  one  teaspoonf uU,  sowed  on  a  bed  twenty  feet  square. 
To  insure  against  failure  I  would  advise  the  grower  to  pro- 
cure a  larger  amount  of  seed  per  acre  by  four  or  five  times, 
to  sow  a  larger  area,  and  make  two  or  three  sowings  at  in- 
tervals of  from  two  to  four  weeks. 

The  seed  bed,  if  planted  on  the  slope  of  a  hill,  should 
have  the  rows  running  up  and  down  the  slope  and  not  trans- 
versely, with  a  drain  on  the  upper  side  to  turn  the  water 
from  above,  for  this  will  enable  the  water  in  a  heavy  rain- 
fall to  run  off  without  damaging  the  bed  so  much. 

The  protection  against  exceptional  cold  spells 
should  be  taken  into  consideration  when  laying  off  the 
beds.  A  high,  cold  wind  from  the  North  or  North-west  and 
North-east  is  very  destructive  to  plants  in  bed,  while  a  frost 
enforces  another  sowings  unless  due  protection  is  provided. 
A  cheap  protection  against  frosts,  if  not  the  cheapest,  is  an 
awning  made  out  of  cheese  cloth,  stretched  over  the  beds 
and  secured  to  corner  posts,  two  feet  high.  If  a  cold  wind 
is  blowintr  the  whole  bed  and  sides  should  be  covered. 

A  bed  can  be  fertilized  with  well  decomposed  stable  or 
cow  mariure.  It  must  be  made  very  rich.  A  cow  pen  well 
tramped  would  serve  a  good  purpose,  also  a  hog  pen  and 
cotton  seed  with  germ  killed  and  well  rotted,  cotton  seed 
meal  and  fowl  house  rnauure.  The  Station  composts.  No. 
1  and  2,  have  been  t'oiunl  good.  These  must  be  used  ac- 
cording to  the  character  of  tlie  soil.  If  the  soil  is  poor,  at 
the  rate  of  from  2  to  4  tons  of  the  compost  should  be  used 
per  acre  :  of  cotton  seed  meal  from  J  to  2  tons  ;  cotton  seed, 
from  1  to  3  tons,  and  stable  and  cow  manure,  from  10  to  20 
tons. 

The  Character  of  Land  to  Select 

on  which  to  grow  tobacco  in  Florida  is  light,  sandy  loam, 
with  or  without  clay  subsoil,  that  is,  neither  too  wet  or  too 


dry.  A  clar  soil  does  not  make  good  tobacco.  Wet  land 
well  drained,  is  best  adapted  to  its  fl^rowth.  New  land  needs 
less  manure  than  old,  but  the  leaf  is  heavier  and  coarsen 
Light  sandy  land  makes  the  lightest  leaf  and  the  finest 
wrapper. 

It  is  a  common  statement  that  land  where  the  lime  rock 
abounds,  or  what  is  termed  the  rotten  limestone  lands,  is 
not  adapted  to  the  plajit.  This  is  a  mistake.  Thesimple  f  act  is 
that  there  is  but  little  land  in  the  State  where  cotton  and 
com  are  cultivated  but  what  will  raise  tobacco  profitably, 

Thb  Prbparation  of  thb  Fibld 

« 

is  of  the  greatest  importance.  The  land  should  be  broken 
up  in  Januarv  and  harrowed  if  turfy.  Three  weeks  at  least 
before  transplanting,  old  land  should  be  laid  off  in  furrows 
— ^it  is  not  necessary  to  treat  new  land  thus  if  not  fertilized — 
three  or  four  feet  apart,  accordiivg  to  its  fertility,  and  the 
fertilizer  placed  in  rows  ajid  covered.  In  covering  fertilizer, 
either  the  foot  or  hoe  should  be  used^  and  then  only  the  ma- 
nure covered,  which  should  be  dropped  from  eighteen  to 
twenty-four  inches  apart  in  furrow.  This  leaves  a  small 
bed,  which  marks  the  place  for  the  plant  and  gives  the  ma- 
nure time  to  pass  through  a  heat  and  thus  prevent  its  killing 
the  plant  when  put  in. 

Transplanting 

tobacco  plants  is  as  easily  done  as  cabbage  plants,  and  in 
the  same  way.  They  live  as  readilv  and  tne  same  rule  gov- 
erning the  one  will  hold  good  for  the  other.  There  should 
be  droppers  and  planters,  the  planter  always  carrying  a  few 
plants  in  order  to  supply  the  places  which  a  careless  drop- 
per may  miss.  It  greatly  facilitates  the  growth  of  the  plant 
to  have  the  planter  followed  by.  one  who  will  pour  a  little 
water  on  each  plant  after  being  set  to  pack  the  earth  around 
the  roots.  Even  if  the  season  is  a  good  one,  this  is  a  good 
plan  but  not  thought  to  be  necessary,  if  the  ground  is  wet 
and  rain  is  expected.  If  the  plants  are  ready  and  the  sea- 
son dry,  watering  is  necessary.  It  is  a  matter  of  great 
economy  to  get  the  plants  out  as  early  in  the  season  as  pos- 
sible, because  the  sooner  the  plant  begins  to  grow,  the  ear- 
lier the  work  begins  and  the  more  readiljr  will  grass  and 
weeds  be  subdued,  besides  the  worms  which  eat  the  leaf 
will  not  be  so  destructive  on  first  and  second  crops.  The 
plants  are  ready  to  transplant  when  they  have  four  leaves, 
although  they  may  be  fiat  on  the  ground.  If  the  ground, 
however,  is  very  dry,  it  does  not  hurt  to  wait  for  a  season, 
even  if  the  plant  Arrows  to  six  or  twelve  inches  hi^h.  I 
planted  out  a  small  plot  this  year  in  a  dry  season  without 
watering,  when  the  plants  were  from  fifteen  to  eighteen 


,m(A^  fi^gh,  putting  them  but  little  deeper  than  they  were 
(n'.ljhe , sped  bed.    While  they  did  not  do  as  well  as  when 
'^(lisdler  in  A  fair  season,  etill,  as  will  be  seen  below,  they 
ttn^as  a  fair  crop.    A  gentleman  of  this,  Columbia  County, 
Mr.'WnL  T,  Henry,  a  successful  tobacco  grower,  tells  me 
Is  as  well  with  large  plants  as  small  and  me- 
8  "by  .planting  them  m  the  ground  so  deep  as 
id  (itida  few  leaves  out    His  experience  is 
puts  out  latteral  roots  and  the  plant  makes 
ijgobd  tobacco.     A  few  days  after  transplant- 
in  field  should  be  gone  over  and  where  a 
plant  has  fail^'  tA  live,  another  should  be  put  in  its  place. 
"■''''',"  '";   '■  ■        .  ■,   The  Cultivation 
»^,tb6<fi«Jd:sh(}Uld  conjxaeace  as  soon  as  the  plants  are  set. 
AiPJanet-JunioTrCftUivator  run  between  the  rows  will  break 
i^rlpwen-up  the  soil  and  thus  prevent  evaporation  of  mois- 
tjucgj:,Car6  shxHild.be  tokennatto  run  too  close  the  plant 
apil  QOiv^r'it  witli  dirt.  !  The. grass  and  weeds  must  be  kept 
4pvn>j^jlfor;,th)s  .pi4rpo$e  the  cultivator  and  hoe  will  be 
^^ff^sii^ny-  .  J,t)  cultivating  tQbaeco,  deep  plowing  is  an  in- 
JHfty.'>i<l9  aJsuisiChe  :b«ddiDg  of  too  mucn  dirt  to  the  plant. 
Tpq^iorp.  d4)es  Dai  rpquirfl  ae  pinch  work  as.  cotton,  because 
it  grows  more  rapidlj,  shades  the  ground'  sooner  and  ma- 
tures quicker.     The  natufal.tepd^cy  of  tobacco" is  to  put 
out  sprouts  at  each  leaf.'    These,  when  one  or  two  inches 
Rbff.'VndSf'h^'pihchfeiioff  Close  to  ttie  stock  and  Hot  allowed 
t^;^cWJ.\'T.^ii^i6'ca1f6d;//'  ■,      "'     [;';„._■, 

■«•','■  ".';      ■y.'r.-  r-    .■"■';/.'!:'  i^^9P*^^,*^-  ■    "■,!■'■■  i     .■..■■".■     ■■ 

.;.i',By«il«wingthe89"to-gT0W  they  dvrarf  the  leaf,  which  is 
*n«;!»ialuable'partof'  the  tobacco:  By  keeping-the  'sproiitia 
dftwli  fcliestretlgthof'theplant  is  thrown  in  the  }oaf,  which 
finajceHthero  broad uod  large.  Ahother  point  to  beearefuLly 
tvattiheii  Js  t4>:  prevent  the  plant  frutn. running  to  setid.  To 
aoexinidlitit  thist  US'  soon-as  ihe  plant  bejffint«  to  blodm  on 
shwv»b  teiKloihcy.tixdiOtio..  itimistlbc  stopped,  unless  yon 
wisli::tot4nalai (wt'd; and  Aot leaf.  UNnally ine  plant istoppt'd 
whtftv.itiUas.Croni  Irai  ti^t'ourtcen  leaves.;  The  tobai.wi''ptwnb 
isftverij"  lcwlotandbrittK>  undtlie  s]nii>utingand  topp«hg«s.n 
tie'e^Ly,dtiii6  bjt  simply  pinching  them  oS  with  tWtnuRtb 
(Lnd  f otefiagui*.. :  1 :  '/  -  ■■>!    ■'■  ' 

■.^'T       .■■:■'■■    ■■.■'■■■■■     '   .  'I'lIB   EnKMIBS'-'  ■ •     '■■';■■:.; 

of 'tiVbaccoirC  iVory  di'stfnctive!'  The  h'ut-worm  Ji'^ffihsltS 
wbrb  fto  ttio  plant  AR  'sOon  ks  it  is  transptiiiitcd'i  'and  tW's Jje-; 
sfrltctlVe'-woirin  nftcil  does  itS  wrirt  to  tho  plant  in  f bp's^'feji' 
bed."  'Tliri  'si'iVayirig ' i-ec^tHimended  fQf  "the  flea .beetle'WiJl' 


however,  it  has  been  found  that  Paris  g^reen  mixed  with 
common  flour,  in  the  ratio  of  an  ounce  to  four  or  five 
pounds,  and  sprinkled  around  and  on  the  plants,  will,  to  a 
great  extent,  destroy  this  worm.  A  perforated  tin  box,  such 
as  a  mustard  box,  or  any  other  can  will  serve  the  purpose 
of  distributing  the  poison. 

The  bud  worni  is  very  justly  dreaded,  because  its  work 
is  very  destructive.  It  is  a  small  worm,  comparatively, 
that  eats  into  the  bud  of  the  plant,  doing  great  damage  to 
the  leaves.  Thi^  pest  can  be  largely  controlled  by  sprink- 
ling in  the  bud  from  time  to  time  arsenic  or  Paris  green  in 
the  same  proportions  as  for  the  cut  worm  and  prepared  in 
the  same  way. 

The  horn  worm  is  very  large  and  very  destructive  to  the 
leaf.  The  fly  lays  its  eggs  in  the  night  upon  the  leaf.  These 
worms  after  hatching  grow  very  rapidly.  The  best  method 
and  the  onl^  one  used  is  to  pick  off  the  worm  and*  eggs  at 
regular  periods.  It  is  estimated  that  a  patch  or  field  should 
be  wormed  every  other  day.  If  the  season  is  propitious 
they  multiply  very  rapidly,  and  this  worm  witn  the  bud 
worm  are  the  enemies  which  injure  the  plant  after  it  begins 
to  grow  to  any  size,  and  they  should  be  very  carerally 
hunted. 

Spraying  the  leaves  of  tobacco  with  any  poison  or  dust- 
ing it  for  the  purpose  of  killing  the  horn  worm  is  said  to  in- 
jure the  texture  of  the  leaf  and  filso  the  flavor  of  the  tobac- 
co. If  arsenic  kills  the  bud  worm,  which  sometimes  de- 
stroys the  bud  and  always  injures  the  leaves  in  the  grow- 
ing plant,  it  is  possible  that  spray  ipg  may  not  have  a  dam- 
aging effect.  This,  like  many  other  current  opinions,  not 
having  been  tested,  may  be  false.  That  the  worm  can  be  de- 
strojred  by  spraying  and  thus  largely  cheapen  the  labor  of 
making  tobacco,  is  beyond  a  question.  But  if  the  leaf  and 
quality  of  tobacco  is  injured  thereby  it  would  be  foUj^  to  do 
it.  But  as  the  matter  hap  not  been  settled  as  to  the  iujurv 
of  tobacco  if  sprayed,  it  will  be  a  part  of  the  Station  work 
next  year  to  make  experiments  on  this  line. 

The  Friends. 

The  tobacco  grower  has  very  valuable  friends  in  the 
hornet,  the  wasp,  the  dirt-dauber  and  this  class  of  insects.' 
These  feed  on  the  bud  and  horn  worm  and  some  years  are 
very  valuable,  rendering  the  work  of  worming  very  light. 
These  insect  friends  were  of  great  service  on  the  Station 
ify}f\^yes^T  and  also  in  this  county.  Their  value  to  the  farmer 
generally'  in  destroying  pests  cannot  easily  be  estimated, 
ai^d.  jli  11^  wejll  for  farmers  generally  to  know  that  instead  of 
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tryinff  to  destroy  them  they  should  have  them  protected  not 
only  for  the  sake  of  tobacoo  but  other  crops. 

Mr.  Qeo,  C.  Mattox,  of  this  county,  a  successful  farmer 
and  tobacco  grower,  states  that  cow  peas  planted  around 
the  tobacco  field  attracts  the  wasps  to  the  tobacco.  This  is 
worthy  of  trial,  especially  with  small  planters,  for  anythins^ 
of  this  kind,  which  will  encourage  these  insects  is  worth 
the  labor. 

Harvsstikq 

is  very  irregular.    From  the  time  it  begins  until  the  crop  is 

Kthered,  it  is  daily  work.  This  work  embraces  the  period 
^m  the  first  ripening  to  the  last.  Tobacco  begins  to 
ripen  from  six  weeks  to  two  months  after  being  trans- 
planted. After  the  first  crop  is  gathered  the  plant  puts  out 
suckers  and  it  will  sucker  from  three  to  four  times,  provid- 
ed it  is  planted  early  enough,  thus  making  as  many  crops 
in  a  season. 

The  best  way  to  harvest  is  to  gather  the  entire  stock 
when  ripe  by  cutting  it  off  near  the  ground  with  a  sharp 
knife.  This  should  oe  done  by  bending  with  left  hand  and 
cutting  from  below  up.  The  leaves  should  not  be  stripped 
from  the  stalk.  Care  should  be  taken  not  to  allow  sana  to 
get  on  the  leaves,  as  it  very  generally  injures  the  sale  of  the 
crop.  By  cutting  off  close  to  the  ground  the  plant  begins 
at  once  to  put  out  suckers.  All  should  be  pinched  off  ex- 
cept one,  and  it  should  be  treated  as  the  original  plant. 
The  third  and  fourth  crop  should  be  treated  in  the  same  way. 
The  fourth  crop  is  a  small  one  but  the  leaves  serve  as  a 
filler  or  for  smoking  tobacco,  and  if  gathered  it  makes  an 
excellent  fertilizer.    The  stalks  should  all  be  saved  for  this 

{purpose  and  are  valuable  with  which  to  mulch  fruit  trees, 
t  will  very  greatly  increase  the  third  and  fourth  crop  if 
cotton  seed  meal  is  worked  around  the  plant  after  the  sec- 
ond cuttinR  or  even  the  first.  The  great  trouble  with  in- 
experienced growers  is  to  determine  when  the  tobacco  is 
ripe.  Experietice,  however,  soon  settles  this  matter  and  it 
is  not  difficult  to  learn.  The  novice  oug[ht  not  to  be  deterred 
from  planting  because  of  the  want  of  this  knowledge.  Color 
of  leaves  does  not  prove  the  best  rule  to  determine  the  ripe- 
ness of  the  plant,  although  when  the  leaves  begin  to  lighten 
ill  color  01  spotted  it  is  a  good  sign.  A  better  rule  is  that 
when  the  top  leaves  between  the  stems  will  readily  snap 
in  the  fingers. 

The  Curing  Shed  or  Barn 

may  or  may  not  be  a  costly  building  in  our  climate.  For 
those  who  are  beginners  it  is  not  necessary  to  build  a  barn  es- 
pjcUlly  tor  thd  purpose  if  there  is  a  gin  house  on  the  prem- 
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ises  or  a  log  house  that  can  be  used.  I  have  seen  the  very 
best  quality  of  tobacco  cured  in  a  log  house,  the  joists  of 
which  were  not  six  feet  above  the  floor.  A  common  wagon 
shed  will  serve  the  purpose  to  begin  with,  if  closed  on  the 
sides  by  rough-edge  ooards.  The  tobacco  crop  of  the  Sta- 
tion is  cured  in  the  upper  part  of  a  wagon  and  tool  house. 
A  great  many  persons  will  doubtless  begin  the  cultivation 
of  tobju3CO  by  planting  from  one-half  to  five  acres.  In  their 
interest  the  above  is  written.  For  those  who  are  deter- 
mined to  make  it  their  business  and  who  wish  to  build  barns 
they  can  do  so  cheaply  with  rough  lumber. 

The  points  to  be  observed  are  ventilation  when  needed 
and  the  shutting  it  off.  There  should  be  doors  at  each  end 
of  the  barn  large  enough  to  drive  a  wagon  through.  There 
is  no  necessity  for  a  wooden  floor,  but  the  sills  ought  to  bo 
laid  on  brick  or  rock  in  our  climate  to  prevent  rotting  and 
the  space  between  the  sills  and  the  ground  closeawith 
plank.  Frames  from  the  top  to  the  bottom  should  be  built 
inside  on  which  to  place  poles  or  laths  on  which  to  hang 
the  tobacco  to  dry.  A  sharp  hollow  spear  that  will  fit  a 
lath,  made  sharp  enough  to  pierce  through  the  stalk  should 
be  used.    The  stalk  pierced  and  slipped  on  the  lath  or  small 

I>ole  and  repeated  until  the  pole  is  full,  not  allowing  the 
eaves  to  touch  each  other  and  then  put  in  place  on  the 
frames,  is  the  cheapest,  easiest  and  most  expeditious  way 
of  bd'Uging  tobacco  in  the  bames.  It,  however,  may  be  tied 
by  strings  to  a  pole,  or  with  a  knife  a  slit  may  be  cnt  in  the 
stalk  and  one  end  of  the  small  pole  or  lath  may  be  sharpened 
and  pushed  through  but  these  methods  are  both  costly  and 
tedious.  Care  should  be  taken  to  economize  all  the  space 
possible  and  the  number  of  stalks  to  each  lath  or  pole  is  to 
be  settled  by  the  distance  of  frames  apart  on  which  thev 
are  to  rest.  A  shed  30  by  60  feet  and  from  10  to  14  feet  high 
is  sufficiently  rooiriy  to  cure  five  or  six  acres  of  tobacco. 
Persons  who  desire  to  build  fancy  barns  can  do  so,  keeping 
in  view  the  necessity  of  ventilation  both  above  and  bfelow. 

PRlfPARINCi  THE  CROP   FOR   MARKET. 

The  leaves  are  ready  t  >  stri[)  from  the  stalk  when  the 
stems  are  sufficiently  dry  as  to  show  no  sap  when  pinched. 
Before  stripping,  however,  the  leaves  should  be  moist  en- 
ough so  that  thev  will  not  crumble  or  break  in  handling.  If 
the  weather  is  dry  the  tobacco  becomes  very  dry,  but  by 
giving  it  ventilation  at  night  by  opening  doors  and  windows, 
or  during  a  rain,  the  condition  can  be  obtained  for  handling. 

In  assorting  those  which  are  ragged,  the  top  and  bot- 
tom leaves  should  be  put  to  themselves  and  tied  into  bun- 
dles raging  in  nun^be^  f rpn^  t^^nty-five  to  fifty  according 
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to  siie.  These  are  for  fillers.  The  better  leaves  should  be 
assorted  according  to  size  and  tied  in  bundles  or  hands  from 
twenty  to  thirty  in  each.  These  are  for  wrappers.  In  strip- 
ping tobacco  the  leaves  should  not  be  smootned  out  by  the 
nand,  but  put  into  bundles  just  as  they  are  on  the  stalk. 

The  different  grades  should  never  be  mixed  in  packing, 
but  kept  to  themselves.  In  packing  into  boxes  or  bales  the 
tips  should  lap  each  other  and  care  should  be  taken  to  pack 
firmly  and  evenly.  The  ends  of  the  packages  shoula  not 
touch  the  box  sides,  for  ventilation  is  needed  here  to  some 
extent  to  prevent  moulding.  When  boxed  keep  on  a  board 
floor  and  under  no  circumstances  allow  the  box  or  package 
to  remain  on  the  ground.  The  boxes  should  be  as  light  as 
possible  and  uniform  in  size,  but  the  dry  goods  boxes  of 
merchants  serve  an  excellent  purpose. 

Bulking  the  Crop. 

I  mean  by  bulking  that  the  farmers  of  a  county  would, 
I  think,  find  it  to  their  interest  to  store  their  crop  in  their 
county  town  for  assortment  and  sale,  securing  or  building 
a  house  for  this  purpose.  An  expert  should  oe  employed 
who  will  carefully  assort  and  bale  the  tobacco  in  the  same 
way  as  the  Cuoans  do.  Wrappers,  binders  and  fillers 
should  be  packed  to  themselves.  In  this  way  the  crop 
would  realize  more  money,  amply  repaying  the  cost  of  ex- 
pert*   On  this  line  much  could  be  said. 

This  Year's  Experiment 

was  not  begun  with  the  view  of  estimating  the  amount  of 
tobacco  that  could  be  made  per  acre,  still  below  I  give  re- 
sults on  this  line,  but  as  stated,  in  order  to  study  tne  ene- 
mies of  the  crop.  In  the  foregoing  pages  my  experience  is 
given  in  regard  to  them. 

The  season  was  unusually  drjr  and  in  transplanting  and 
afterwards,  the  patches  on  the  hillsides  had  to  be  watered 
some. 

Three  plots  were  planted  ;  one  on  fresh  bottom  land,  tin- 
manured,  containing  7,325  sauare  feet.  This  was  the  rich- 
est and  in  every  way  best  adapted  to  tobacco.  The  yield 
per  plot  was  125  pounds  and  per  acre  at  the  rate  of  over  750 
pounds. 

The  second  plot  was  on  a  dry  hill-side  and  old  land. 
This  plot  was  replanted  several  times  and  watered  before  a 
stand  was  obtained.  The  yield  was  75  pounds  to  the  plot, 
consisting  of  8,360  square  feet,  or  per  acre  in  round  numbers 
400  pounas. 

The  third  plot  consisted  of  tiled  land  on  slope  of  hill 
and  plantfed  several  years  in  vegetables,  in  early  spxing  this 
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year  in  green  peas.  After  the  peas  were  removed  tobacco 
plants  averaging  from  15  to  18  inches  high  were  planted,  the 
object  bein^  to  place  them  in  the  ground  as  deep  as  they 
were  in  seea  bed.  The  spectacle  presented  a  few  days  af- 
terwards was  very  discouraging  and  reminded  one  of  a  to- 
mato patch  planted  in  dry  weather  with  same  size  plants. 
Many  of  the  lower  leaves  dronped  off;  the  top  wilted  down 
almost  half  way  to  the  ground  and  every  indication  of  fail- 
ure and  death  was  apparent.  In  a  few  day^s,  however,  the 
plants  straightened  up,  new  leaves  began  to  grow,  and  the 
plot  consistmg  of  7,200  square  feet,  less  than  one-sixth  of 
an  acre,  yielded  75  pounds  or  over  450  pounds  per  acre. 

The  nill-side  and  tiled  plots  were  fertilized  with  Station 
compost  No.  1  at  the  rate  of  2,0<)0  pounds  per  acre.  The 
crop  was  cultivated  with  Planet  Jr.  cultivator  and  hoe  un- 
til the  ground  was  shaded,  and  the  grass  and  weeds  kept 
down  in  same  way  with  each  successive  crop. 

Remabks. 

The  experiment  last  year  in  tobacco  was  made  on  a  cab- 
bage patch,  the  plants  put  in  the  hills  after  the  cabbage  was 
cut.  Thosewho  grow  vegetables  will  be  able  to  utilize  their 
land  in  a  tobacco  crop  and  get  it  off  before  it  is  time  to  pre- 
pare land  for  vegetables  in  the  fall. 

The  later  tobacco  is  planted  in  the  field  the  more  liable 
is  it  to  be  injured  by  insects.  The  crop  planted  last  year, 
when  seed  was  sowed  as  late  as  June  19th  and  plants  set 
out  as  late  as  July  12th,  the  insects  were  very  troublesome. 
If  these  pests  can  be  controlled  late  in  the  season,  Florida 
gardeners  in  the  tobacco  crop  have  an  industry  of  very 
great  profit  to  them.  The  harvesting  of  this  late  planting 
began  the  middle  of  September.  Cigars  made  from  this  to- 
bacco tested  by  experts  in  one  of  tne  largest  factories  in 
the  State  were  said  to  be  as  good  as  any  raised  in  Cuba,  ex- 
cept the  Vuelta  Abajo. 

Chickens,  turkeys  and  guineas  are  useful  to  worm  the 
crop,  and  where  they  can  be  given  the  use  of  the  patch  they 
will  do  good  work  for  the  small  farmer. 

Seed. 

The  Board  of  Trustees  has  authorized  me  to  purchase 
fifty  dollars'  worth  of  seed  for  free  distribution  to  those 
who  desire  to  cultivate  tobacco.  I  have,  through  Mr.  F.  S. 
Yznaga,  who  is  connected  with  the  celebrated  manufactory 
of  Havana  cigars  of  V.  Martinez,  Ybor  &  Co.,  Tampa,  Fla., 
made  arrangements  to  have  them  purchased  fresh  m  Cuba. 
If  I  succeed  in  securing  them  I  will  distribute  as  much  €tsan 
ounce  to  each  applicant  as  long  as  they  last.  The  seed  to 
be  purchased  will  be  the  Vuelta  Abajo^  conceded  to  be  the 
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finest  variety  raised.  I  would  suggest  to  the  farmers  of 
each  county  to  settle  on  one  kincT  of  seed  and  uniformly 
work  togetner  to  make  their  county  famous  as  to  the  char- 
acter of  their  tobacco.  In  this  way  every  advantage  there 
is  in  soil,  climate,  curing  and  handling  is  secured,  and  if 
the  crop  of  the  county  is  bulked,  assorted  and  packed,  ic 
would  be  but  a  short  while  before  each  county  would  bave 
established  a  special  character  and  brand  that  would  large- 
ly increase  its  profits.  Farmers  testing  various  kinds  of 
seeds,  at  the  same  time  will  doubtless  get  the  tobacco  mix- 
ed and  this  will  surely  injure  its  sale. 

It  is  my  purpose  on  the  Station  and  its  sub-stations  to 
test  various  kinas  of  seeds  from  different  countries,  if  thev 
can  be  obtained,  in  order  to  settle,  if  possible,  which  will 
produce  the  best  wrapper. 

The  Vuelta  Abajo  makes  the  best  filler  and  a  good 
wrapper.  As  wrappers  bring  the  highest  prices,  to  raise 
them  is  the  first  consideration.  Various  opinions  obtain  as 
to  whether  seed  from  this  or  that  country  will  make  the 
finest  and  highest-priced  wrapper.  This  tne  Station  in  due 
time  hopes  to  be  able  defilnitely  to  settle. 

Jas.  p.  DbPass, 
Director. 
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JAS.  P.  DePASS,  Director. 

J.  K.  FITZGERALD,  B.  S.,  HorticulturiBt 

P.  H.  ROLLS,  M.  S.,  Entemologist  and  Botanist. 

J.  M.  PICKELL,  A.  M.  and  P.  H.  D.,  Chemist. 

J.  J.  EARLE,  B.  A.,  Ass*t  Chemist. 

A.  W.  BITTING,  B.  S.,  Vetenarian. 


CORN  ElLPERIJIli:!VT. 

The  experiment  thi:3  year  was  with  the  object  ia  view  of  testing,  on  a 
large  jBcale  on  old  land,  the  value  ^f  manuring.  The  fertilizers  used 
were  station  compost  No.  1  and  No.  2.  The  station  compost  No.  1  was 
selected,  because  in  the  small  plots  of  one-fifth  of  an  acre  planted  last 
year,  when  different  fertilizers  were  tried,  the  largest  yield,  according 
to  cost  of  ff^rtilizers,  was  in  its  fovor.  '^. 

Compost  No.  2  was  made  with  the  object  in  view  of  testing  the  effect 
of  iron  on  the  soil,  especially  on  a  piece  of  land  where  the  natural  flow 
of  water  in  heavy  rains  seemed  to  nave  washed  away  the  top  soil,  and 
also  on  land  of  equal  strength  where  compost  No.  1  was  used.  The  re- 
sults will  be  seen  below,  with  other  notes  and  observations. 

I  had  also  the  object  in  view  of  testing  the  diflTerence  between  drilled 
and  checked  com.  But  in  this  I  am  to  some  extent  disappointed,  since 
the  order  as  to  distance  the  drilled  com  should  have  in  row  was  likely 
misunderstood,  as  it  was  not  executed  as  directed.  ' 

The  year  has  been  a  singular  one  in  this,  that  durine  the  gprowing  and 
making  period  the  station  suffered  firom  longer  4roug^^  ^^^  ^^^  ^^^^ 
than  in  tnree  years. 

Each  plot  was  prepared  and  cultivated  the  same  way,  with  this  dif- 
ference only,  that  checked  corn  was  croe»-plowed. 

Seventeen  acres  were  prepared  by  breaking  it  up  with  a  one-horse  plow^ 
then  laid  off,  fertilized  and  planted.  The  seed  were  covered  with  a. 
small  bull-tongue.    Planting  began  on  the  24th  of  March. 

From  April  6th  to  10th  the  plots  were  harrowed  with  a  sharp-tooth 
harrow  Just  a<9  the  corn  began  to  break  the  gpround,  across  the  rows,, 
leveling  the  ridgei  that  had  been  made  by  covering  seed. 

The  narrowing  is  quickly  done,  and  has  the  eflbct  of  loosening  up  ibe- 
soil,  breaking  clods,  tearing  undecayed  erass  from  the  plant,  killing: 
what  grass  seed  may  have  begun  to  genmnate,  but  does  not  injure  the 
corn.    It  is  equivalent  to  a  thorough  working. 

In  both  drill  and  hill  the  seed  were  dropped  thick,  in  order  to  secure 
a  good  stand.  In  this,  however,  I  was  disappointed,  lor,  in  consequence- 
of  dry  weather,  every  plot  had  to  be  replanted. 

The  crop  was  worked  with  Planet  Junior  cultivator,  receiving  its  flrst 
oaltivatiou  April  20.  Following  the  cultivator,  replanting  was  done* 
with  hoes.  Tne  second  working  began  the  2d  of  May,  twelve  days  after 
the  first.  It  was  the  intention  to  work  the  crop  three  times,  and 
every  twelve  days  before  laying  it  by.  It  had  three,  but  the  third 
began  the  19th  of  May,  seventeen  days  after. 

Flot  first,  on  old  land,  both  hillside  and  bottom,  was  drilled  and  fer- 
tilized with  station  compost  No.  1,  one  ton  per  acre.  There  was  an 
average  of  sixty-eifirht  missing  and  barren  stalks  to  the  acre  on  this  plot 
and  all  the  rest.  The  intention  was  to  give  the  com  two  feet  distance 
in  the  drill,  as  it  was  also  in  other  plots  so  planted,  but  in  thinning  it 
the  average  was  over  three  feet. 

The  yield  per  acre  on  hillside  was  22}  bushels,  and  on  bottom  land  28 
bushels.  The  stalk  grew  tall,  and  eared  well,  many  having  two  fair 
ears  of  com. 

The  second  plot  was  old  land,  with  the  exception  of  a  small  strip  of 
new  bottom.  Fertilized  with  compost  No.  1,  one  ton  per  acre,  and 
checked  4x4  feet  Yield  per  acre  on  hillside,  21 1-0  bushels ;  on  bottom, 
27}  bushels. 

Plot  8  was  land  on  which  last  year  one  ton  of  compost  No.  1  was  used*, 
and  on  which  the  corn  was  a  fodure,  not  making  eight  bushels  to  th» 


acre,  and  the  (Train,  as  well  as  the  ear,  very  inferior.  Seed  planted  in 
4x4  checks.  To  test  the  value  of  iron  in  fertilizer  I  used  l,700poundsof 
compost  No.  2  to  the  acre.  (See  for  formula  bulletin  14.)  The  yield 
was  21}  bushels. 

Plot  4  was  same  quality  of  land  as  plots  1  and  2.  Seed  plant«»d  in 
drill,  and  thinned  as  in  plot  1,  and  fertilized  with  1,700  pounds  of  com- 
post No.  2.  Hillside  yielded  2B  busbels,  and  bottom  31  oushels  and  3 
quarts. 

Plot  5  was  fresh  bottom  land,  unfertilized,  and  planted  April  1st.  The 
yiekl  was  27}  bushels  per  acre.  The  average  yield  of  the  old  land,  ac- 
cording to  season,  is  from  8  to  10  bushels  per  acre. 

The  cost  of  fertilizer  No  1  is  $4.66  per  acre,  and  No.  2,  $7.30. 

OBSERVATIOJVS. 

(a)  The  first  plot  was  planted  last  year  in  cotton,  and  the  two  years 
previously  in  corn. 

The  second  plot  was  planted  last  year  in  corn,  and  the  year  before  in 
cotton. 

Plots  3  and  4  were  planted  last  year  in  com,  and  the  two  years  before 
in  Irish  potatoes,  com  and  melons. 

The  com  crop  on  hillside  of  plots  2,  3  and  4,  last  year,  were  fertilized 
with  compost  No.  1.    The  bottoms  were  planted  in  ensilage  corn. 

(6)  It  will  be  observed  that  there  is  but  a  little  advantage  in  yield  in 
drilled  com  over  check.  It  is  popsible.  however,  that  the  difference 
would  have  been  more  noticeable  had  the  drilled  corn  been  thinned  to 
a  closer  stand. 

(c)  The  improvement  in  the  yield  of  the  poor  plot  this  year  over 
last  in  the  use  of  compost  No.  2,  in  which  there  was  iron,  is  very  marked. 

(d)  In  plot  4,  where  compost  No.  2  is  used  on  drillea  corn,  the  yield 
over  plot  No.  1  is  sufficiently  striking  as  to  attract  attention,  when  it  is 
considered  that  the  quality  of  the  land  is  as  nearly  equal  as  can  be  deter- 
mined by  the  eye  and  its  general  products  in  common  crops. 

For  some  years  I  have  been  under  the  impression  that  much  of  our 
Florida  soil,  such  as  high,  sandy  pine  lands,  was  lacking  in  iron.  Ob- 
serving the  probable  enect  on  plot  3^  occasioned  doubtless  by  the  wash- 
ing of  rains,  I  determined  to  apply  it.  The  results  are  encouraging  I 
also  used  it  on  soil  contiguous,  but  uniformly  as  good  as  any  old  land 
on  the  station,  and  it  appears  that  some  advantage  resulted  from  its  use. 

(e)  The  pulling^Qf  foader^astp  its  .effect  on  t£e  grain  ajad  the  yield, 
.was  tried  again  this  yfar.    On  2ist  of  July,  late  for  pulling  fodder  by 

two  weeks,  one-tenth  of  an  acre  of  bottom  land,  where  the  fodder  was 
drier,  but  thicker  and  heavier,  was  pulled.  It  weighed  69J  pounds, 
or  695  pounds  per  acre.  On  hillside,  where  fodder  was  greener  but 
thinner,  the  weifrht  was  only  46^  pounds,  or  466  pounds  per  acre. 

The  yield  of  corn  on  this  plot  was  2  bushels,  3  pecks  and  4^  quarts. 
Alongside  of  it  the  same  sized  plot,  with  fodder  not  pulled,  yielded  3 
bushels,  3^  quarts.  The  weight  of  com  on  plot  where  fodder  was  pulled 
was  165^  pounds;  od  unpulled,  176}  pounds;  a  difference  of  11  pounds. 
In  measurement  there  is  a  difference  of  9  ouarts.  In  an  acre  the  dif- 
ference in  weight  would  be  110  pounds,  and  by  measure  90  quarts  in 
favor  of  the  plot  on  which  the  fodder  was  not  pulled.  On  uupull^ 
land,  com  per  acre  by  measure  was  31  bushels  and  3  quarts.  On  plot 
where  fodder  was  pulled  the  yield  per  acre  was  281  bushels  and  5 
quarts.  Thus,  by  ciBJculation,  a  difference  in  the  weight  of  corn  would 
be  very  nearly  3  pounds  per  bushel.  Now,  when  the  weight  of  fodder 
palled  as  late  as  July  21st  is  considered  in  reference  to  its  weight,  the 
cost  of  pulling  and  its  value  as  forage,  and  the  loss  of  com  both  in 
weight  and  bulk,  it  is  a  question  whether  it  pays  to  pull  it.    On  Augpist 


3d  two  other  plots  were  pulled,  but  the  fodder  was  worthless.  The 
yield,  however,  on  bottom  was  29  pounds,  and  on  hill  26|  pounds,  but 
the  corn  was  not  injured.  Now,  if  this  pulling  had  been  done  earlier 
by  two  weeks,  while  there  would  have  been  a  gain  in  weight  of  fod- 
der, possibly  but  not  certainly,  there  would  have  been  a  greater  loss  in 
quality,  bulk  and  weight  of  corn.  Two  years  ago  (see  Bulletin  7)  ten 
aoresoffadder  was  pulled,  weighing  1,317  pounds,  when  the  yield  of 
corn  was  from  13  to  32}  bushels  per  acre.  The  land  was  more  highly 
fertilized  than  this  year,  and  with  costlier  manures.  The  pulling  was 
at  that  period  wh-^n  it  is  said  to  be  ''rlpe.'^  (Note:  I  use  the  term  **pull- 
ing"  because  it  is  the  Florida  term.  In  other  sections  it  is  both  called 
''stripping'^  and  *  topping.'^ 

(/)  An  evil  attending  fodder  pulling  is  that,  occurring  at  the  time  it 
does,  and  even  as  late  as  I  pulled  this  year,  July  21st,  it  exposes  the 
ear  to  the  sun,  and  causes  the  shuck  to  dry  and  loosen  on  the  ear,  thus 
giving  the  wee vir (the  bane  of  raising  corn  in  Florida)  a  better  oppor- 
tunity of  depositing  its  eggs  in  the  com.  But  to  this  I  will  refer  fur- 
ther on. 

(g)  The  seed  corn  of  this  year  was  gathered  from  the  stalks  of  last 
year's  crop,  which  had  two  or  more  ears  on  them.  This  was  done  for 
the  purpose  of  observing  the  effect  it  would  have  upon  the  crop  in  pro- 
ducing more  ears  than  one  to  the  stalk,  and  thus,  if  possible,  increasing 
the  yield  per  acre.  The  whole  crop  was  planted  with  this  seed,  and, 
with  the  exception  of  the  replant,  was  made  with  them. 

It  was  observed  that  this  year  there  was  a  large  increase  ip  the  num- 
ber of  stalks  that  bore  two  ears  and  more,  somie  having  as  many  as  four. 
One  hundred  ears  from  single-ear  stalks  measured  one  bushel.  One 
hundred  ears  were  then  measured  from  fifty  stalks  with  two  ears  with- 
out any  selection  as  to  the  best.  The  result  was  3  pecks.  The  bushel 
weighed  56  pounds,  and  the  three  pecks  42  pounds.  The  experiment 
was  in  favor  of  stalks  which  bore  t^o  ears. 

TDE  MOWIlfG  OF  HAT 

On  the  station  is  a  demonstration  that  ought  to  change  any  farmer 
from  the  pulling  of  fodder  to  hay-making.  Annually  there  is  more 
money  wasted  by  neglecting  hay  than  is  made  on  the  cultivated  prod- 
ucts of  the  field.  It  is  not  to  be  thought,  however,  that  every  farm  will 
produce  hay,  unless  care  is  taken  to  protect  it  from  destruction.  Cot- 
ton requires  such  close  and  late  cultivation  as  to  d^troy  it,  to  a  very 
large  extent.  The  system  of  cultivating  corn  so  largely  practiced  in 
Florida,  that  is,  in  working  it  every  twenty-one  days,  thus  making  the 
laat  plowing  in  June,  has  the  same  effect,  and  is  beyond  doubt  in- 
jurious to  hay,  the  last  cultivation  killing  the  grass.  Pasturing  stock  in 
fields  in  the  fall  is  also  damaging  to  it.  Doubtless  every  farm  in  th€ 
State,  from  the  smallest  to  the  greatest,  has  meadow  or  special  dpots 
from  which  enough  hay  can  be  mowed  to  run  it,  but  then,  by  care  the 
com  fields  can  be  used  for  this  purpose. 

There  are  parts  of  the  station  ihai  two  years  ago  were  utterly  useless 
for  hay.  The  small  red  stem,  or  * 'poor  man's''  weed,  covered  the  ground, 
with  here  and  there  a  bunch  of  crab  and  crow-foot  grass.  These  were 
allowed  to  seed,  the  land  being  cultivated  last  year  in  melons  and 
the  year  before  in  millet,  whicn  were  off  early.  From  indications, 
next  year  there  will  be  a  fine  crop  of  hay  to  harvest.  This  plot 
is  on  the  brow  of  a  sandy  hill,  which  nas  a  fall  of  at  least  seventy-five 
feet  to  the  lake  in  a  quarter  of  a  mile. 

Hay-making  would  be  largely  assisted  by  taking  out  the  stumps. 
And  slump-digging  and  burning  in  the  fall,  if  it  were  followed  as  a 
part  of  the  business  of  the  farm,   would   soon  clear   every   one  of 
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stumps  io  the  State.  Avoid  using  a  stump  puller,  for  it  is  cumber- 
bereome,  tedious  and  utterly  useless  in  pine  or  sandy  liammock  lands. 

It  is  necessary,  in  order  to  use  a  mower,  that  the  stumps  be  taken  out, 
unless  every  stump  is  flagged  and  this  is  too  expensive.  But  hay  can 
be  cut  with  a  grass  blade  where  the  stumps  are  too  thick  for  the  mower. 
Two  years  ago  when  the  station  was  full  of  stumps  12,600  pounds  of 
hay  was  mowed  with  grass  blades  from  eight  acres.  This  hay  was  cut 
by  inexperienced  hands  and  an  acre  of  grass  was  mowed  and  raked  by 
hand  as  easily  as  one  of  fodder  was  puled  and  gathered.  But  mowing 
with  a  two-horse  mower  in  a  stumpless  field  is  charming  work.  On 
smooth  land  from  eight  to  twelve  acres  can  be  mowed  a  day,  accord- 
ing to  the  speed  of  team  and  experience  of  the  driver.  On  uneven  land 
less. 

The  planting  of  corn  and  mowing  the  hay  after  the  com  Is  ripe  and 
gathered  without  cutting  down  the  stalks  was  successftilly  demon- 
strated this  year. 

The  first  enort  was  made  by  cutting  down  the  stalks  under  the  ground 
with  hoe  and  piling  them  and  then  using  the  mower.  This  was  found 
to  be  tedious  and  exi)en8ive.  A  trial  was  made  to  make  the  mower  out 
the  stalks  down  and  mow  at  the  same  time,  gathering  the  stalks  in  heaps 
afterwards.  This  was  found  to  be  practicable  and  the  question  of  mow- 
ing hay  in  a  com  field  solved. 

The  plan  followed  and  found  the  best  was  to  mow  in  narrow  strips 
across  the  beds.  In  a  field  from  an  acre  to  ten  wide  a  strip 
across  the  field  from  one-fourth  to  one  acre  wide,  would  give  room  for 
easy  turning.    The  longer  the  strips  the  less  time  is  lost  in  turning. 

This  year  there  was  more  dirt  thrown  to  corn  tban  was  intended  and 
the  beds  were  quite  high.  The  mower  went  over  them  very  easily, 
clogging  occasionally  but  doing  its  work  well  and  expeditiously.  From 
five  to  eight  acres  can  be  cut  a  day.  One  draw  back  to  this  is  that  the 
work  is  hard  on  the  knife.  When  it  strikes  the  Joint  of  a  large  stalk  it 
sometimes  fails  to  cut  it.  The  mower  must  then  be  stopped  ana  relieved. 
These  hard  stalks  also  gap  the  knife,  but  not  to  such  an  extent  as  to 
render  it  useless  One  Knife  mowed  the  Station  field  this  year  and  it  is 
ready  for  work  another  season.  Every  mower  should  have  at  least  one 
extra  knife,  if  not  two  for  every  season's  work,  although  a  knife  may 
last  many  seasons. 

In  connection  with  the  mower  must  be  a  horse  rake.  This  rakes  the 
hay  very  rapidly  in  piles  ready  for  hauling  from  the  field. 

The  damage  sustiCined  by  hay  being  rained  on  is  not  as  great  as  is 
supposed.  Judging  from  the  eagerness  with  which  stock  consume  it  even 
after  it  has  taken  showers  for  three  days,  not  continuously  but  often 
enough  to  prevent  its  being  housed.  The  color  suffers  for  it  is  not  so 
bright  and  it  is  possible  the  value  may  be  affected,  which,  I  think',  is 
overestimated,  but  to  what  extent,  if  any,  is  not  fully  determined,  but 
will  be  in  due  time. 

The  native  grasses  which  make  our  best  hay  are  crab,  crow  foot,  sand 
spur  grass  and  beggar  weed. 

Cow  peas  sowea  In  rows  and  on  poor  soil  but  fertilized  will  make  fine 
hay.  They  are  cured  on  the  Station  by  mowing  one  day  and  allowed 
to  remain  until  after  the  dew  is  off  them  the  next.  Tiiey  are  then 
stored  in  barn  where  they  can  have  air   several  days  l:)efore  being 

Sacked  away.    By  this  simple  and  cheap  method  the  leaves  mostly  ad- 
ere  to  the  vine. 

TDE  TIEI.D    OF  HAT. 

On  13|  acres  was  cut  19  tons  of  crab  gra<^s.  On  2  1-5  acres  1}  tons  beg- 
gar weed.  The  weed  was  not  thick.  On  1 J  acres  2  tons  cow  peas.  The 
peas  were  sowed  in  Ju^y  in  rows  three  feet  ajmit  and  fertilized  with 


eaual  parts  of  kai nit,  cotton-seed  meal  and  acid  phosphate,  at  the  rate 
of  500  pounds  per  acre.  The  same  plot  last  summer  sowed  about  the 
same  time  and  unfertilized  did  not  make  the  seed  planted.  Had  the 
season  been  propitious  doubtless  the  yield  this  year  would  have  been 
much  larger.  The  pea  planted  was  the  little  yellow  Crowder,  which  is 
not  the  best  for  hay. 

From  one  acre  of  high-land  planted  in  com  made  1,500  pounds  of 
crab  grass  hay. 

The  unusual  drought  of  August,  September  and  October,  with  a 
severe  frost  in  the  early  part  of  the  latter  month,  cut  off  the  second  crop 
on  com  land. 

By  comparing  yield  of  hay  with  fodder  the  farmer  can  readily  see 
that  fodder-pull i ng  is  time  ana  money  lost.  Agai n  the  hay  is  as  valuable 
us  the  corn  crop ;  on  upland  and  on  bottoms  is  worth  half  as  much 
more. 

THE  WEETII.. 

I  am  not  prepared  to  state  that  I  have  solved  the  weevil  pest.  The 
matter  still  remains  in  doubt,  but  my  experience  the  past  two  years  is 
such  that  I  deem  it  a  duty  to  give  it  to  the  public  and  ask  the  co-opera- 
tion of  farmers  with  me  on  this  line. 

When  1  took  charge  of  the  Station,  nearly  three  years  ago,  there 
were  several  hundred  bushels  of  corn  in  the  crib  badiy  affected  with 
the  weevil.  This  was  the  Ist  of  February,  1880.  Upon  inquiry  I 
found  the  com  had  been  made  after  the  usual  custom  of  the  country. 
That  is  it  was  worked  with  sweeps,  fbur  furrows  to  the  row,  and  worked 
three  time»  at  intervals  rf  twenty-one  days,  having,  however,  for  its 
first  working  a  furrow  around  the  corn,  the  dirt  being  thrown  off  and 
then  thrown  back.  This  i^stem  of  cultivating  usually  leaves  the  last 
plowing  to  the  time  when  the  corn  is  in  the  tassel.  In  laying  by,  to  avoid 
the  injury  sustained  by  plowing  out  the  com  row  by  row,  if  the  season  is 
dry,  some  farmers  plow  out  eveiy  other  row,  and  in  a  week  or  so  after- 
wards plow  out  the  other.  In  1880  I  planted  com  and  gave  it  the  same 
number  of  workings  usually  given,  ooserving  the  same  intervals,  using 
instead  of  sweeps  cultivators.  I  noticed  the  last  plowing  caused  my 
<x>m  to  fire,  although  the  seasons  were  good  and  Ihe  crop  highly  fer- 
tilized. All  the  fodder  was  taken  from  the  stalk  at  the  usual  time, 
About  the  1st  of  July,  as  had  been  done  the  previous  year.  The  corn 
was  housed  in  the  same  crib,  and  like  the  previous  year,  badly  eaten 
with  weeviL 

Last  year,  1800, 1  determined  to  change  the  system  of  cultivation.  I 
therefore,  after  breaking  up  the  field  in  Januarv  let  it  alone  until  the 
14th  of  March,  when  I  opened  fUrrow,  fertilized  and  covered  it.  The 
24th  I  opened  furrow  and  planted.  When  the  plant  was  about  two 
inches  high  I  ran  a  sharp-tooth  harrow  across  rows  and  began  to  work  it 
with  cultivator  April  lltn,  working  it  also  the  25th,  and  May  13th  when  I 
laid  it  by.  The  fodder  was  not  pulled.  A  part  of  this  crop  was  gathered  by 
cutting  corn  and  stalk  together  stacking  it  in  the  field  and  then  storing  it 
in  a  house  several  hundred  yards  from  the  barn  in  which  corn  had  never 
been  housed.  The  remainder  of  the  crop  was  gathered  about  the  mid- 
dle of  August  and  stored  in  the  same  crib  where  it  had  suffered  from 
weevil  bdTore.  Last  year  in  the  hill  country  of  this  county,  Columbia, 
corn  was  early  and  very  badly  injured  by  the  weevil.  'The  Station 
<x>rn,  except  a  few  ears  that  had  fallen  on  the  ground,  was  almost  en- 
tirely free  from  the  i>e8t.  The  corn  which  I  had  laid  by  for  seed  was 
uninjured.  The  lot,  however,  which  was  cut,  stacked  in  the  field  and 
housed  to  itself  was  almost  literally  consumed  by  the  weevil.  After  re- 
peated personal  examinations  of  the  corn  established  its  soundness,  I 
resolved  to  pursue  the  same  system  of  cultivation  this  year  and  watch 
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results.  This  was  done,  with  the  exception  that  there  was  an  interval 
of  seventeen  days  instead  of  twelve  between  the  second  and  last  plow- 
ing. The  result  is  that  all  my  corn  is  free  from  weevil,  except  that 
raised  on  new  bottom  land.  This  plot,  while  worked  like  the  rest  did 
not  suffer  trom  drought  like  the  hill  corn,  but  grew  steadily  and 
matured  earlier.  It  was  not  as  i>erfect  as  the  hill  com,  inasmuch  as  the 
the  cob  grew  lonser  than  the  shuck  in  some  of  it^nd  the  shuck  did  not 
cover  the  cob  of  the  remainder  as  perfectly.  Doubtless  the  lateness 
of  the  last  plowing  had  some  effect  in  producing  these  results.  In  my 
opinion  this  condition  let  in  the  weevil,  which  lays  its  eggs  in  the  com 
when  it  is  in  the  milk,  or  as  long  as  the  erain  is  soft  enough  for  it  to  be 
pierced  by  the  female  in  order  to  deposit  Its  eggs.  That  the  weevil  finda 
its  way  into  corn  at  this  period  is  an  undisputed  fact.  That  it  propa- 
gates itself  afterwards  and  attacks  hard  com  is  not  conceded. 

The  time  then  to  protect  corn  must  be  when  it  is  in  the  field.  But 
how  is  this  to  be  done  ? 

I  observed  last  year  and  this  that  the  corn  unaffected  with  weevil 
was  i>erfect  in  its  development.  That  is  the  cob  was  unlformlv  filled 
out  to  the  end,  whether  small  or  large,  with  well  matured  grains  and 
that  the  shuck  covered  the  entire  ear,  adhering  closely  to  it  and  extend* 
ing  beyond  firmly,  closing  around  the  end  and  thus  protecting  it.  I 
noticed  further  that  the  pulling  of  fodder  had  the  effect  of  causing  the 
shuck  to  loosen  on  the  ear  and  as  this  is  usually  done  before  the  grain 
was  too  hard  for  the  weevil  to  pierce  it  for  egg  deposit,  it  suggested  ta 
me  that  fodder  pulling  was  possibly  a  fruitfiil  cause  in  assisting  tht% 
weevil  into  getting  into  com. 

For  the  pulling  of  fodder  exposes  the  ear  to  the  sun  an^causes  the 
shuck  to  loosen  on  it,  thus  making  it  easier  for  the  weevil  to  find  it» 
way  to  the  grain.  Aii^ain  feeder  pullinff,  done  at  the  time  it  usually  is^ 
before  the  stock  and  ear  are  matured  does  result  in  preventing  the 
shuck  from  adhering  naturally  to  the  ear  and  thus  nature^s  protection 
of  the  grain  from  its  enemies  is  seriously  interfered  with.  That  the 
shuck  serves  as  such  a  protection  and  is  for  that  purpose,  scarcely  any- 
any  one  will  doubt,  if  this  be  true,  therefore,  it  becomes  a  matter  of 
the  first  importance  to  cultivate  com  upon  such  methods  as  will  pro- 
duce the  best  results.  And  if  com  is  cultivated  so  as  to  produce  the 
heaviest  grain  and  its  natural  and  most  perfect  development,  then  it  i» 
reasonable  to  suppose  that  this  condition  will  protect  it  more  thoroughly 
against  its  enemies,  if  not  entirel v. 

Whether  there  is  anything  in  this  theory  remains  to  be  seen.  I  am 
sure  of  this,  however,  that  the  working  of  com  as  late  as  the  common 
custom  is  must  be  an  injury.  For  when  the  com  **  bunches  to  tassel " 
is  the  time  when  nature  makes  every  effort  to  reproduce  itself.  It  i» 
then  that  the  tops  grow  slowly  or  slower  than  they  did  until  this  stase 
of  development  is  reached,  and  the  roots  begin  to  spread  in  every  di- 
rection, in  order  to  meet  that  period  when  the  plant  suddenly  snoot» 
into  tassel  and  begins  to  ear.  To  mutilate  the  roots  at  this  time  must 
result  in  small,  imperfect  ears,  commonly  called  '*  nubbins,"  with 
more  cob  than  grain,  and  grain  Improperly  developed,  and 
cob  unfilled  with  grain  and  covered  with  shuck.  Uniformity 
and  normal  or  natural  growth  of  cob,  grain  and  shuck  must  be  the 
objectof  the  farmer  in  order  to  obtain  the  best  results.  It  would,  ap- 
pear, therefore,  that  if  working  corn  and  mutilating  the  roots,  at  a 
period  when  such  results  follow,  even  if  the  corn  is  in  the  grass,  should 
be  discontinued.  And  if  working  corn  so  late  produces  a  condition 
favoring  the  weevil  it  farther  appears  that  the  custom  ought  to  be 
abandoned.  These  are  the  only  facts  I  adduce  and  here  suggest  them 
in  the  hope  that  the  thoughtful  farmer  may  duly  weigh  them  and 
with  me  cooperate  in  testing  them. 
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It  may  be  observed  that  the  corn  brought  here  from  the  West  in 
sacks^  in  the  month  of  January  and  stored  in  the  same  crib  where  the 
weevil  had  eaten  the  corn  badiv,  is  not  attacked  by  the  weevil.  Corn 
has  been  kept  in  my  private  crib  for  months  and  was  not  injured,  and 
for  two  years  on  the  Station  I  have  Kept  it  for  two  months  at  a  time 
and  have  never  known  it  attacked  and  eaten.  Weevil  may  crawl  in 
and  through  it  to  some  extent,  but  they  do  not  iniure  it  like  the  corn 
which  is  grown  and  cultivateaon  the  systems  which  are  common  to  our 
State. 

Experiments  in  eusiiage  besan  in  1889.  Without  any  experience 
with  ensilage  and  silos  and  witn  only  that  information  obtained  from 
reading  vanous  reports  concerning  them,  which  were  conflicting,  a 
silo  was  planned  and  built  of  wood  on  top  of  the  ground  and  upon  the 
slope  of  a  hill. 

No  sills  were  used,  the  studding  being  sunk  into  the  ground  like 
posts.  Two  walls  were  made,  one  on  the  inside  and  the  other  outfeide 
of  studding,  and  to  make  it  air-tiffht  the  spaces  between  were  filled  and 
packed  with  dry  sand.  This  is  cheaper  than  tarred  paper  and  as  good. 
The  silo  was  covered  and  a  window  cut  in  the  gable  end.  Trenches 
were  dug  under  the  eves  to  turn  off  water  during  a  rain.  The  floor  of 
silo  was  leveled  and  the  dirt  packed  flrmly. 

The  silo  was  fliled  with  com,  cow-peas,  beggar  weed  and  crab  ^rass, 
uncut,  in  the  order  named.  The  corn  was  laid  in  regularly  and  packed, 
and  so  were  the  other  materials.  The  whole  was  covered  a  foot  de<rp 
with  Spanish  moss,  on  which  was  a  layer  of  plank,  weighted  with  bar- 
rels of  sand.  The  ensilage  rotted.  Where  moss  is  abundant  and  easily 
gathered  it  is  a  good  covering  for  silage.  Besides  the  heat  of  the  silo 
prepares  It  for  practical  use. 

Last  year  another  was  built  above  ground,  half  the  size  of  the  other, 
but  witn  tarred  paper  between  the  walls. 

Both  were  fliled  with  uncut  corn,  laying  it  carefully  and  packing  it 
flrmly.  The  experiment  was  a  failure.  The  corn  did  not  rot,  but  it 
was  too  large  to  pack  closely  and  hence  dried  out.  Having  failed  two 
years  without  cutting  com  to  make  ensilage,  a  cutter  was  tried  and 
this  year  both  com  and  sorghum  were  cut,  and  siloed  and  cured  success- 
fully. Not  having  material  to  flll  both  silos  the  one  flrst  built  was 
used.  The  following  statement  will  give  some  idea  of  the  cost  of  mak- 
ing ensilage  on  the  Station  : 

The  cost  of  silo  was $  45  00 

Thecost  of  cutter,  carrier  and  two  horse  power 126  00 

Three  and  one-half  acres  of  corn  planted  one  foot  apart  in  row  make 
twenty  tons  ensilage  or  flve  flve-seventh  tons  per  acre. 

The  fertilizer  to  make  this  corn  cost $  87  60 

Seed 1  75 

To  prepare  land,  fertilize  it  and  cultivate  it 13  OO 

Hire  of  six  hands  and  five  mules  five  days,  to  cut  down  corn, 

haul  it  and  cut  it  up 48  OO 

The  corn  on  eusiiage  patch  averaged  35  bushels  to  acre,  at  60 

cents r 73  60 


$173  75 
In  addition  to  this  add  one-third  cost  of  silo,  for  a  bilo  built  of 

wood  in  this  climate  will  not  last  longer  than  thiee  seasons    15  00 


$188  75 
Twenty  tons  ensilage,  co»t  perton $    9  43}^ 
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I  do  not  consider  this  year's  experience  a  fair  test,  because  tlie  larger 
part  of  the  corn  was  planted  too  far  from  the  siio,  nearly  a  quarter  of  a 
mile,  and  hence  it  required  more  time  in  hauling  than  if  the  field  had 
been  nearer.  Besides  this  the  land  was  the  poorest  on  the  Station  and 
the  crop  was  injured  by  the  dry  weather,  which  made  it  lighter  than  it 
would  have  been  under  more  favorable  seasons.  But  while  this  is  true 
it  is  a  question  whether  the  silo  is  destined  to  be  a  success  in  East  and 
South  Florida  unless  very  rich  land,  heavily  fertilized,  can  be  had  on 
which  to  grow  the  com  and  produce  a  much  larger  yield  per  acre  than 
ordinary  soil  will  under  fkvorable  seasons.  In  Middle  Florida  several 
«tock  raisers  speak  of  it  in  the  highest  terms  and  consider  it  indispenea- 
able.  One  of  these  does  not  cut  his  corn  in  siloing  it  and  the  year  I 
visited  his  silo  it  was  a  success,  but  his  com  was  small  and  spindling, 
the  stalks  having  but  little,  if  any,  corn  on  them.  But  the  cost  of  put- 
ting up  the  com  without  cutting  it  and  afterwards  preparing  it  for 
•stock  by  cutting  in  proper  lengths  with  ensilage  knife,  or  broiuiaze  is 
costlier  than  if  cut  up  before  packing  it  away. 

The  only  advanta^  which  ensilage  possesses  in  our  climate  appears 
to  he- 
ist That  forage  can  be  put  up  during  our  rainy  season  with  but  little 
,  loss.    About  twenty  per  cent  was  our  loss  this  year. 
2d.  A  large  amount  can  be  stored  in  a  small  space. 
Cows,  horses  and  hogs  eat  it  with  relish,  but  after  feeding  forty-five 
pounds  with  a  ration  of  two  quarts  of  com  meal  per  day  to  oows  for 
three  weeks  the  milk  and  butter  production  measurably  decreased. 

The  silo  will  not  be  an  advantage  to  the  farmer  unless  he  has  fh>m 
•eight  to  twenty  cows  or  more  to  fiMd,  and  even  then  it  is  doubtftil.  A 
*siG>  can  be  built  about  six  or  eight  feet  square  and  from  sixteen  to 
twenty  feet  high  and  be  fed  fast  enough  to  eight  or  ten  head  of  cattle  to 
prevent  it  from  spoiling.  For  unless  the  exposed  surface  is  fed,  about 
three  inches  a  day,  in  our  climate,  the  ensilage  will  sour  and  mould 
4ind  hence  deteriorate  in  value  as  it  will  also  in  palativeness. 

A  silo  built  sixteen  feet  square  and  twenty  feet  high,  for  the  higher  it 
is  the  greater  the  pressure,  and  hence  the  denser  the  ensilage  and  the 
•better  its  keening  properties,  and  divided  into  four  compartments  will 
feed  ten  head  of  cattle  by  using  one  of  the  departments  at  a  time,  poe- 
•sibly  without  spoiling,  520  days  or  twenty  head  256  days.  A  silo  could 
he  built  8x16  feet  by  20  feet  high  and  divided  in  two  parts  and  will  feed 
ten  head  of  cattle  256  days,  but  one  smaller  than  this  would  hardly  be  of 
■any  practical  advantage. 

A  silo  built  twenty  feet  high  and  divided  into  two  or  four  parts 
would  cost  from  one-naif  to  twice  as  much  as  one  having  only  a  single 
chamber,  while  the  cost  of  filling  two  or  more  chambers  would  be  in- 
-creased.  This  increase  of  cost  would  be  occasioned  by  moving  the 
power  and  cutter,  so  that  the.carrier  could  be  adjusted  to  the  diflferent 
chambers. 

It  does  appear  that  unless  a  farmer  combines  a  dairy  with  his  farm- 
ing or  fattens  beef  for  the  market  that  a  silo  in  this  State,  where  winter 
pastures  of  rye  can  be  grown  cheaper  than  ensilage  can  be  made,  is  of 
no  advantage. 

Moreover  the  relative  value  of  ensilage  and  hay  as  a  butter  and 
milk  and  fat-making  feed  is  not  determined  as  yet.  In  States  where 
•cattle  raising  and  dairying  are  leading  industries,  the  question  as  to 
whether  ensilage  is  a  profitable  cattle  feed  comparatively  is  being 
thoroughly  tested  by  every  method  known  to  science  and  thus  far  the 
opinions  vary. 

^  The  Station  silos  were  not  built  upon  proper  models,  for  the  amount 
of  stock  we  have,  as  experience  demonstrates  since  in  reeding,  there  was 
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too  large  and  Iodk  an  exposure  of  the  surface  to  air  to  keep  the  ensilage 
from  spoiling.    Various  experiments  will  be  made  the  coming  year. 
In  building  a  silo  the  following  points  should  be  considered: 

1st.  That  corn  makes  the  best  ensilage.  That  its  value  depends 
largely  upon  its  earing.  That  if  planted  less  than  a  foot  apart  in  drill 
it  will  not  ear  well,  but  will  be  small  and  spindling.  In  this  condition 
it  can  be  siloed  without  cutting,  if  laid  evenly  in  silo'and  packed  so  as 
to  exclude  the  air ;  but  cutting  it  in  three-quarter  inch  lengths  before 
putting  it  up  is  the  cheapest,  best  and  surest  way  of  preserving  it. 

2d.  The  number  of  cattle  to  be  fed. 

dd.  That  a  cow  eats  from  83  to  40  pounds  per  day. 

4th.  That  the  best  way  to  take  ensilage  from  a  silo  is  from  the  top, 
unless  packed  uncut,  when  it  mu^t  be  cut  to  be  taken  out  for  feed  at  the 
•end.  These  methods  retain  the  heat  of  the  silo  more  evenij"  and  pro- 
tects against  loss. 

6th.  That  from  two  to  three  inches  of  the  top  or  from  the  end  should 
be  taken  off  daily  to  prevent  souring  and  moulding. 

6th.  A  silo  eight  feet  square  and  twenty  feet  deep  holds  about  twenty 
tons  of  ensilage.  It  would  require  two  or  three  incnes  a  day  taken  fh)m 
the  top  to  keep  it  from  spoiling  and  that  amount  would  feed  ten  cows. 

7th.  Wood  is  the  best  material  to  build  with,  rock  or  brick  costing  in  . 
our  State  more  than  double  as  much. 

8th.  No  advantage  is  gained  by  building  below  the  ground,  except  in 
filling  the  silo.  This  is  more  than  counter  balanced  by  the  labor  of  get- 
ting the  silage  out. 

9th.  The  loss  from  rotting  in  silo  is  estimated  at  20  per  cent.  This 
percentage  varies  according  to  the  size  of  silo.  A  small  silo  has  a  larger 
percentage  of  loss  than  a  large  one. 

RI€E. 

Four  experiments  were  made  this  year  in  rice.  The  seed  were  sowed 
April  1st.  The  stand  was  a  poor  one  in  consequence  of  dry  weather 
which  replanting  did  not  help  much. 

Plot  1  was  on  old  land,  sandy  but  level.  And  was  fertilized  with  equal 
-parts  of  phosphate  and  cotton-seed  meal  at  the  rate  of  1,000  pounds  per 
•acre.    Tne  yield  was  10  bushels  per  acre. 

Plot  2,  unfertilized,  old  land,  the  same  as  plot  1,  with  stand  as  good, 
yielded  7^  bushels. 

Plot  8  high  hammock,  new  and  unfertilized  and  planted  one  year  in 
^weet  potatoes.    The  yield  was  21}  bushels. 

Plot  4  was  bottom  or  meadow  land,  unfertilized,  and  planted  last  year 
in  sweet  potatoes.   Yield  65  bushels  per  acre. 

The  first  working  was  done  April  20th  with  bull-tongue,  two  furrows 
to  the  row.  It  was  also  plowed  May  14th  and  29th,  and  June  22d  with 
« 14-inoh  sweep. 

The  rows  were  2  feet  6  inches  apart  and  the  rice  dropped  18  inches  in 
row. 

The  plots  were  hoed  and  replanted  May  6th;  hoed  again  May  30th, 
and  again  June  26th.  A  partial  hoeing  was  given  it  where  stand  was 
missing. 

The  results  clearly  indicate  in  connection  with  the  two  previous 
years  experiments  that  old  sandy  land,  even  heavily  fertilized,  is  not 
profitable  on  which  to  grow  rice. 

The  high  and  fresh  nammock,  it  is  fair  to  state,  would  have  made  a 
finer  yield  had  the  season  been  more  propitious.  The  bottom  land 
yielded  well  and  if  a  good  stand  had  been  obtained,  it  is  safe  to  say,  one- 
fiixth  better  lesults  would  have  been  developed. 
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With  the  establishment  of  rice  mills  in  Florida  and  the  prices  paid 
for  rough  rice,  viz:  80  cents  per  bushel,  I  would  call  attention  of 
farmers  to  a  more  general  cultivation  of  this  crop,  where  they  have  one 
or  more  acres  adapted  to  its  growth. 

The  crop  can  be  readily  harvested  with  a  mower,  provided  one  row  i» 
cut  at  a  time.  To  use  the  old  hand  reaper  is  too  tedious  and  expensive. 
The  scythe,  next  to  tiie  mower,  is  the  Ix'st  tool  for  reaping,  but  where  the 
rice  is  thick  and  large  it  is  heavy  worlc.  The  flat  pine  woods  land  of  F  lorida 
would  doubtless  make  paying  crops.  The  common  custom  of  hanging: 
the  rice  on  a  pole  in  the  field  for  a  week  or  more  before  housing  it,  not 
only  wastd  the  grain,  by  hauling  it  after  it  is  dry,  but  injures  the  straw, 
which  is  a  superior  forage  for  horses  and  cows  when  properly  handled. 

While  rice  is  easily  heated  if  packed  away  too  green,  and  the  straw 
damaged  by  mould,  still  if  placed  under  shelter  after  it  has  had  the  bui> 
a  few  hours,  it  will  cure  rapidly,  without  damage,  provided  it  is  put 
loosely  in  heap  and  turned  over  several  times  to  give  it  air.  The  Station 
crop  was  so  treated  this  year  and  the  saving  in  grain  and  time,  with  the- 
quality  of  the  forage  taken  into  consideration,  warrants  me  in  making 
tnis  suggestion  to  those  who  plant  small  crops.  « 

SUGAR  CANE. 

This  crop,  on  old  and  high  land  on  the  Station,  heavily  fertilized,  is  a. 
failure.  For  three  seasons  there  has  not  been  the  least  encouragement 
in  its  cultivation.  The  paut  year,  however,  it  was  also  tried  on  fresh 
hammock,  both  high  and  low,  which  was  the  year  before  planted  in 
sweet  potatoes.  The  yield  in  good  syrup  on  high  hammock  was  227^ 
gallons,  and  on  the  low,  460  gallons  per  acre. 

The  plot  was  prepared  by  breaking  up  land  with  one-horse  plow,  and 
laid  on  in  five-feet  rows.  The  Cane  was  dropped  (Single  in  the  rows  four 
inches  apart.  Two  tons  of  black  cotton  seed  per  acre  was  then  distrib- 
uted on  top  of  cane  and  covered  with  two  furrows.  The  stand  was  good 
on  low  hammock,  and  poor  on  the  high.  In  June  800  |K)unds  per  acre- 
of  cotton  seed  meal  and  acid  phosphate,  equal  parts,  was  broadcast  be- 
tween rows,  and  worked  in  with  cultivator  and  the  crop  laid  by. 

The  cotton  seed  were  not  killed  when  put  in  cane  rows,  and  consid- 
erable loss  was  sustained  by  their  sprouting  and  coming  up.  Two  hoe- 
ings  and  three  plowings  made  the  crop.  The  advantage  of  the  last  fer- 
tilizing was  very  marked  in  developing  the  crop.  Had  the  season 
been  more  propitious  there  would  doubtless  have  been  lees  disparity  be- 
tween the  yields  of  the  low  and  highland  crop,  and  each  would  have- 
been  larger.  Cane  must  have  moisture  and  a  rich  soil.  High,  thin: 
lands,  whether  fresh  or  old,  however  rich  they  may  be  made,  Qiies  not 
appear  to  be  adapted  to  cane,  nor  can  it  be  grown  on  such  soil  profita- 
bly, even  for  family  use.  The  flat  pine  lands  of  the  State,  if  properly 
fertilized,  will  doubtless  make  paying  crops,  and  arrangements  are- 
made  for  future  experiments  on  such  land. 

The  crop  was  worked  up  this  year  with  horse  mill  and  evajMrator,. 
and  hence  the  percentage  of  yield  is  not  as  large  as  when  more  improved! 
machinery  is  used. 

On  one-twentieth  of  an  acre  of  low  land  there  were  1,005  cane,  whicb 
weighed  1,386  pounds,  which  made  186  gallons  of  juice,  each  gallon 
weighing  10  pounds.    This  made  23  gallons  of  syrup,  weiging  12  pounds 

Eer  gallon,  or  one  gallon  of  syrup  to  a  little  over  8  gallons  of  Juice.  On 
igh  hammock  on  one-tenth  of  an  acre  963  cane  were  cut,  weighing- 
1,854  pounds.  The  juice  and  nyrup  weighed  the  same  as  the  bottom 
land.  The  yield  of  juice  was  172  gallons,  which  made  22|  gallons,  or 
one  gallon  of  syrup  to  a  small  fraction  over  7  of  juice. 
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TEXAS  BliVE  GRA88. 

The  conduct  of  this  grass  for  the  past  three  seasons  has  been  very  en- 
couraging. Its  history  on  the  station  deserves  the  serious  consideration 
of  every  farmer  in  the  State  who  desires  a  fall,  winter  and  spring 
pasture.  I  found  on  the  station  in  January  of  1889  a  small  plot  of  this 
^rass  growing  in  rows  about  twenty  inches  apart.  It  was  planted  on 
the  top  of  a  high  hill,  which  turned  out  to  be  the  best  laud  on  the  Sta- 
tion, being  giKKl,  firm,  moist  black  soil.  Up  to  February  it  had  been 
weeded  and  protected  from  grass.  It  Rrew  luxuriantly  and  to  the 
height  of  fifteen  inches,  and  seeded  in  April.  From  that  time  until 
now  it  ba-i  never  l)een  worked.  It  was  allowed  to  compete  with  native 
^praases,  iiroom  sedge,  fennel  and  briars,  for  the  supremacy,  without  any 
assistance  whatever,  not  even  the  cutting  away  of  the  grasses,  weeds 
And  briars  in  the  fall,  to  give  it  a  better  chance.  The  result  is,  that 
while  it  has  not  seeded  since  1889,  it  has  taken  possession  of  the  plot, 
and  is  now,  December  26,  1891,  over  twelve  inches  high.  It  has  formed 
4k  thick  sward,  and  is  a  luxurious  pasture  of  beautifUl  green  grass,  in 
spite  of  drv  weather.  For  the  three  past  seasons  by  the  fiist  of  Novem- 
ber it  has  been  ready  for  pasture. 

Last  December  I  planted  another  plot  with  seed  on  a  sandy  hillside. 
The  land  was  thoroughly  broken  up  and  fertilized  by  broadcasting  at 
the  rate  of  one-half  ton  per  acre  of  cotton  seed  mpal,  acid  phosphate  and 
kanit.  The  seed  were  six  weeks  coming  up,  and  the  grass  grew  slowly 
And  did  not  seed.  The  seed,  drilled  very  thickly  in  six-inch  drilld, 
germinated  freeiv,  but  the  plants  only  reached  a  heifirht  of  about  six 
inches  through  the  season,  remaining  green,  however,  until  the  first  of 
J'une.  This  rail  this  plot  did  not  put  out  as  early  as  the  first  one,  but 
since  the  1st  of  December  it  has  furnished  an  excellent  pasture,  which 
uas  been  grazed  daily  for  two  weeks.  Cattle,  horses  and  chickens  are 
fond  of  it.  Its  color  is  deep  green,  and,  if  allowed  to  grow  to  the  height 
of  six  inches,  after  it  had  taken  possession  of  the  soil,  it  would  make  a 
t>eautiful  lawn. 

The  best  method  to  obtain  a  pasture  of  this  grass  is  in  favor  of  planting 
the  seed.  While  roots  will  grow  and  spread,  stiM  this  is  slow  and  tiresome 
work,  to  say  nothing  of  the  cost  and  the  danger  of  losing  plants  from 
•dry  weather  Twelve  pounds  of  seed  will  sow  an  acre  of  ground,  and 
while  they  will  cost  $2  per  pound,  still  it  is  worth  the  expenditure  in 
-view  of  the  profits.  Once  started,  the  pasture  is  a  fixture.  If  sowed 
in  low  ground,  rich,  moist  but  well  drained,  it  will  furnish  an  enduring 
pasture.  It  does  not  appear  to  be  a  troublesome  grass  to  get  rid  of,  if 
-such  were  desirable,  for,  if  plowed  up  in  the  npring,  my  opinion  is  it 
would  be  easily  destroyed.  On  rit-h  boil  the  plant  will  seed  annually, 
And  thus  furnish  the  means  to  enlarge  the  area. 

In  late  summer  the  first  plot  was  divided  into  three  parts.  The  first 
was  fertilized  and  broken  up.  The  second  was  fertilized  and  not 
4>roken  up.  The  third  was  unfertilized  and  not  plowed.  There  has  been 
no  appreciable  benefit  thus  far,  December  26.  from  either  breaking  up 
<or  fertilizing.  This,  doubtless,  is  the  result  or  dry  weather.  That  wnich 
was  broken  up  was  injured.'  If,  however,  the  cut-away  harrow  had 
been  used  to  break  up  the  heavy  turf,  the  likelihood  is  the  result  would 
liave  been  good. 

On  good,  firm  high  lands  a  pasture  of  this  grass  can  be  gro>i'n  with 
profit.  On  meadow  or  low  lands  it  will  grow  luxuriantly  and  rapidly, 
nimishing  a  rich  pasture  when  our  summer  grasses  b^in  to  fail  m  the 
fall.  To  secure  a  good  stand  and  to  aid  the  grass  to  obtain  the  mastery 
of  the  soil  it  will  be  necessary  to  keep  down  the  weeds  and  native 
for  at  least  the  first  year. 
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liOMG  OR  BI.ACK  8EED  COTTON. 

This  experiment  was  conducted  with  different  fertilizers  to  test  the 
best  and  cheapest  for  old  land  which  was  high  and  dry,  and  to  demon- 
strate whether  it  would  pay  to  fertilize  and  cultivate  such  soil  in  cotton. 

The  season  was  very  unfavorable  by  reason  of  droughts  in  the  spring 
and  early  summer  and  a  very  small  rainfall  in  July  and  August. 

The  stand  was  good  and  by  replanting  was  made  perfect.  About  the 
middle  of  July  it  was  badly  attacked  by  rust,  whicn  caused  the  loss  of 
its  top  crop.  It  fruited  well  but  the  etrect  of  dry  weather  on  the  de- 
velopment of  bolls  was  very  marked,  they  being  small  and  the  lint  of 
poor  quality. 

The  experiment  clearly  demonstrated  that  in  a  dry  year  it  does  not 
pay  to  fertilize  long  cotton.  For  in  exceptionally  dry  years  fertilizera 
are  not  as  available  to  growing  crops  as  when  there  are  good  seasons  ta 
prepare  them  for  plant  use. 

A  noticeable  eflect  of  cultivation,  however,  must  be  observed  on  the 
unfertilized  plot,  as  to  yield  compared  with  the  fertilized.  This  land 
was  known  to  be  very  poor  and  it  was  not  thought  that  its  yield  would 
be,  at  best,  over  160  pounds  of  seed  cotton  to  the  acre.  Doubtless  th& 
yield  of  2&^  pounds  is  due  lai^gely  to  the  cultivation. 

The  plots  were  laid  oiT  in  four-feet  rows.  This  was  done  by  running 
Airrows  every  four  feet  and  distributing  the  fertilizer  in  them  and  then 
bedding  on  them;  breaking  out  the  middles  Ailly.  The  unfertilized 
rows  Wf  re  bedded,  the  same  way.  On  March  2nd  the  rows  were  fertil- 
ized and  bedded  and  on  March  30th  they  were  opened  and  planted. 

The  system  of  running  round  and  near  the  cotton  and  tbinninflr  to  a. 
stand  was  dii^carded.  The  thinning  was  done  by  hoe  and  hand.  When 
the  plants  were  too  close  together  to  use  the  hoe,  the  cotton  was  pulled 
out  and  a  little  dirt  drawn  to  it.  This  avoided  wounding  the  plant  and 
assisted  in  securing  a  good  stand. 

It  is  was  worked  with  cultivator  twice,  and  the  third  time- 
with  a  22-inch  sweep.  Care  was  taken  tbe  last  time  to  plow 
shallow,  to  throw  as  little  dirt  to  the  plant  as  possible  and 
not  to  run  nearer  than  six  inches  to  it.  By  this  practice  the  roots  are- 
not  cut  or  disturbed  and  there  was  no  shedding.  Cotton  cultivated  this 
way  has  never  shed  its  blooms  or  fruit  for  me,  whether  the  season  i». 
dry  or  wet.  The  plots  received  one  full  hoeing  and  two  partial  hoe- 
ings.  The  last  two  consisted  in  going  over  the  plots  and  cutting  •at. 
grassy  patches. 

Plot  1  was  fertilized  with  Station  compost  No.  1  and  yielded  478. 
pounds  per  acre. 

Plot  2,  fertilized  with  Station  compost  No.  2,  yielded  504  pounds. 

Here  we  notice  the  results  of  Iron  again. 

Plot  3,  unfertilized,  yielded  253  ix)unds  per  acre. 

Plot  4  had  1,000  pounds  of  Kainit  per  acre  and  yielded  200  pounds. 

Plot  5,  1,000  pounds  Acid  Phosphate,  yielded  261  pounds. 

Plot  6,  900  pounds  Acid  Phosphate  and  Eainit,  equal  parts,  860* 
pounds. 

Plot  7, 900  pounds  Acid  Phosphate,  Kainit  and  oottonnseed  meal,  equal 
parts,  898  pounds. 

Plot  8  had  1^  tons  of  cotton-seed  and  yielded  800  pounds.    Plot  2,  fer- 
tilized with  compost  No.  2,  in  which  was  iron,  makes  the  best  yield. 
From  experiments  in  corn  and  cotton  the  indications  are  that  tbe  ap^ 
plication  of  iron  on  our  sandy  lands  is  a  benefit 

JA8.  P.  DePASS, 
Direcior. 


I 
I 
; 
1 
J 
I 
/ 
I 
J 
x 
I 
\ 
I 
1 
J 
I 
J 
I 
J 
I 
J 
I 
J 
I 
J 
I 

I 
J 
I 
J 
I 
J 
I 
; 
I 
J 
I 
m 


^ 


|S@555E5aEna5a5a5a?55^555a5H55£nS5H5H5H5H5H5E5S^ 


BUIiLETIN 


OF  THE 


Experiment  Station 


OP     PLORIDM, 


AT  THE 


• 

State  Agricultural  College, 


L-PCKE    CITV,    PLK. 


I.  Analyses  of  the  Orange. 

II.  Horn  Fly.  " 

III.  Questions  Concerning  Stock  Diseases. 


REV.  JAS.  P.  DePASS,  Director. 


JACKSONTILLE,  FTiA.: 
DA  COftTA  PRINTING  AND  PUBI^WHINO  HOUt^E. 

1802. 


JAS.  P.  DePASS,  Director. 

J.  M.  PICEELL,  A.  M.  and  Ph.  D.,  Chemist 

J.  J.  EARLE,  B.  A.,  Ass't  Chemist. 

A.  W.  BITTING,  B.  S.,  Veterinarian. 

P.  H.  ROLFS,  M.  S.,  Entomologist  and  Botanist 

J.  K  FITZGERALD,  B.  S.,  Horticulturist 


ANALYSES  OF  THE  OEANaE. 

{PRELIMINARY  REPORT.) 


BY  J.  M.  PICKEL  AND  J.J.  EARLK. 


A  year  ago  last  January  we  began  a  series  of  analyses  of  the 
orange.  It  was  intended  that  all  the  leading  varieties  should  be 
embraced.  The  following  points  were  to  receive  attention : 
Chemical  composition  of  the  orange  as  a  whole,  with  reference 
particularly  to  quantity  of  fertilizers  extracted  from  the  soil ; 
composition  of  separate  parts  (peel,  seed,  pulp  and  juice) ;  per- 
centage of  peel,  seed,  pulp  and  j'uice ;  percentage  of  sugar  and 
acid  in  juice ;  average  weight,  specific  gravity  and  keeping  qual- 
ity of  each  variety.  It  was,  and  still  is,  intended  that  this  work 
shall  extend  over  several  seasons ;  but  as  yet  only  one  season 
has  been  given  to  it,  and  not  all  the  points  mentioned  above  were 
covered.  We  have  concluded,  however,  to  publish  such  details 
of  the  work  as  will  be  of  use  and  interest  to  growers.  Future 
analyses,  covering  oranges  grown  in  different  seasons  and  over  a 
greater  extent  of  territory,  variety  of  soil,  etc.,  will  doubtless 
modify,  to  some  extent,  the  figures  given  in  this  article. 

The  varieties  and  localities  represented  are  Dancy's  Tangie- 
rines,  Mandarins,  Majorica,  Jaffa,  Parson's  Navel,  Maltese 
Bloods,  Imperial  Malta,  Double  Imperial,  sent  on  and  presented 
by  Rev.  Lyman  Phelps,  Sanford ;  True  Indian  River  and  Found- 
ling Indian  River,  sent  on  and  presented  by  ex-State  Senator 
Williams,  of  Rockledge;  the  common  sweet,  bitter-sweet  and 
sour  orange  grown  in  Lake  City.  The  gentlemen  mentioned 
have  our  thanks  for  their  kind  co-operation. 

EXHAUSTION  OF  THE  SOIL  BY  THE  ORANGE. 

The  following  is  the  average  approximate  composition  of  the 
orange.  This  average  is  made  up  from  all  the  varieties  men- 
tioned above : 
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99.996 
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1.00 
4.86 
8.68 
0.68 

22.77 
5.01 

52.05 
4.26 
1.28 

100.49 
.28 

100.21 


Column  (a)  gives  the  percentage  of  the  constituents  in  the 
fresh  orange  as  a  whole,  fb)  those  in  the  pure,  dry  ash. 

Different  oranges  of  the  same  species  differ  often  very  con- 
siderably in  composition.  For  example,  the  ash  of  the  Navel, 
as  grown  and  analyzed  in  California,  shows  47.5  to  55.3  per 
cent,  potash,  164  to  26.4  per  cent,  lime,  9.8  to  14.2  per 
cent,  phosphoric  acid,  4.2  to  7.9  per  cent,  sulphuric  acid.  This 
difference  is  due  to  a  great  extent,  no  doubt,  to  difference  in 
soil,  fertilization,  climate,  etc.  But  it  is  a  question  if  oranges 
from  different  parts  of  the  same  tree  might  not  differ  in  compo- 
sition. It  is  also  a  question  whether  or  not  different  species,  if 
grown  under  uniform  conditions  of  soil,  fertilization,  climate, 
etc.,  would  exhibit  characteristic  differences  in  the  proportions 
of  ash  constituents.  Our  analyses  of  the  ashes  give  sulphuric 
acid  3.3  to  6.8  per  cent;  average,  4.86  per  cent. ;  phosphoric 
acid,  7.5  to  9.8  per  cent.;  average,  8.6  per  cent;  lime,  13  to  32 
percent;  average,  22.77  per  cent;  potash,  42  to  59  percent; 
average,  52  per  cent.;  magnesia,  3.5  to  64  per  cent;  average,  5 
per  cent;  soda,  2.8  to  5.5  per  cent.;  average,  4.26  per  cent 

What  proportions  of  the  various  constituents  should  an 
orange  fertilizer  contain  ? 

Taking  our  average  analyses  as  a  basis,  a  fertilizer  which  is 
to  restore  to  the  soil  the  plant  food  removed  by  the  orange 
should  be  composed  as  follows : 


Fla.         Cat. 

Phosphoric  acid,  parts  by  weight 1.0  i.O 

NiTKOOEN "  ** 1.6  3.4 

Potash **  •'      6.0           4.0 

Ume "  *•      2.7 

Magnesia "  '* 0.6 

Sulphuric  acid .. .  *•  "      0.5 

Soda "  *'      0.5 

Chlorine "  "      0.14 

Silica. "  "      0.10 

Ferric  oxide "  *• .08 

It  is  commonly  accepted  as  true  that  the  planter  need  con- 
cern himself  about  only  the  four  first,  all  the  others  being,  with 
rare  exceptions,  abundantly  present  in  all  soils.  The  rare  ex- 
ceptionsr  are,  perhaps,*  sulphuric  acid  and  magnesia.  The  latter 
(as  also  lime)  is  always  abundantly  present  in  acid  phosphate,  or 
can  be  supplied  in  the  form  of  gypsum  or  land  plaster.  Mag- 
nesia is  rarely  absent  from  any  fertilizer,  amounting  sometimes 
to  lo  per  cent,  or  more.  Silica  never  needs  to  be  supplied ; 
nor  do  ferric  oxide,  soda  or  chlorine ;  or,  if  they  do,  they  are 
always  present  as  incidental  parts  of  all  fertilizers,  often  to  so  great 
an  extent  as  to  be  a  nuisance.  The  orange  draws  potash  from 
the  soil  in  feir  larger  quantity  than  any  other  constituent.  This 
is,  however,  precisely  that  constituent  which  is  relatively  defi- 
cient in  popular  orange  fertilizers  now  on  sale  in  Florida.  These 
fertilizers  contain  from  i  to  2.5  times  as  much  phosphoric  acid  as 
potash,  and  2  to  5  times  as  much  phosphoric  acid  as  nitrogen. 
Whereas,  according  to  our  analyses,  the  orange  takes  from  the 
soil  6  times  as  n)uch  potash  and  i  .6  times  as  much  nitrogen  as 
phosphoric  acid  (in  case  of  the  California  orange,  4  times  as 
much  potash  and  3  times  as  much  nitrogen).  That  one  of  these 
three  most  important  constituents  of  which  the  orange  removes 
the  least,  the  one,  moreover,  which  is  most  likely  to  be  present, 
and  often  actually  is  present  in  Florida  soil  in  excessive  abun- 
dance, namely,  phosphate,  is  the  one  which  these  fertilizers  sup- . 
ply  in  excess.  A  fertilizer  which  would  return  to  the  soil  the 
constituents  extracted  by  the  orange,  should  contain  about  2.7 
per  cent,  phosphoric  acid,  4  per  cent,  nitrogen,  and  16  per  cent, 
of  potash.  These  remarks  have  reference  to  old  bearing  trees. 
Our  analyses  are  of  the  orange  merely,  not  of  the  leaves,  trunk, 
root  or  twigs.  The  leaves  and  new  growth  extract  food  from 
the  soil,  but  this  should,  by  decay  of  leaves  and  burning  of 
prunings,  be  returned.  (In  case  of  burning  the  nitrogen  would 
be  lost.) 

Should  the  compounding  of  a  fertilizer  be  controlled  by  the 
composition   of  the  crop  for  which  it  is  intended?     In  other 


wprds,  should  the  relative  quantity  of  each  constituent  that  is  to 
go  into  a  fertilizer  be  determined  by  the  quantity  that  the  crop 
extracts  from  the  soil  ?  It  is  undoubtedly  safest  to  do  this  in 
all  cases  where  the  natural  capacity  of  the  soil  is  unknown ;  also 
in  all  cases  where  the  soil  is  known  to  be  deficient  in  alf  ele- 
ments of  plant  food.  In  cases  where  it  is  known  that  one  or 
more  constituents  of  plant  food  is  already  abundantly  present 
and  available  in  the  soil,  or  only  partially  deficient,  that  constit- 
uent should  either  not  be  supplied  at  all  or  only  in  such  quantity 
as  to  supplement  the  partial  deficiency.  In  a  word,  the  farmer 
should  understand  thoroughly  his  soil,  its  deficiencies  and  its 
excellences.  In  accordance  with  this  knowledge  and  a  knowl- 
edge of  the  crop  to  be  grown,  he  should  compound  his  own  fer- 
tilizer, or  else  have  the  manufacturer  compound  it  for  him  in 
accordance  with  formulas  suited  to  his  own  peculiar  needs. 

QUANTITY  OF   FERTILIZER  CONSTITUENTS  REMOVED   FROM    THE  SOIL 
BY     I, COO  FRESH  ORANGES    (APPROXIMATE). 
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4,985 

7.0 
0.4 
2.0 
2.0 
0.3 
4.0 
1.5 
16.5 
1.5 
0.5 


7.112i   7,870 


6.4 
0.7 
3.8 
6.4 
0.5 

16.4 
3.6 

42.7 
2.8 
0.7 


7.4 
0.7 
3.2 
5.9 
0.2 

21.4 
3.7 

29.5 
2.2 
0.7 


Total !  72.8  '  36.2      88.8   1  78.9 


For  quantities  removed  by  each  variety  see  table  of  analyses. 
A  thousand  fresh  California  oranges  (general  average),  remove 
33.8  ounces  potash,  8.5  ounces  phosphoric  acid,  29  ounces  nttro- 


gen.  The  difference  in  nitrogen  between  the  California  and  Flor- 
ida fruit  is  remarkable,  and  in  phosphoric  acid  not  inconsiderable. 

The  quantity  of  an  excellent  and  popular  fertilizer  recom- 
mended to  be  applied  on  old  bearing  trees  on  pine  land  is 
such  as  would  furnish  yearly  to  each  tree  22  to  39  ounces  of 
available,  to  say  nothing  of  the  insoluble,  phosphoric  acid ;  23 
to  39  ounces  of  potash,  and  10.5  to  18  ounces  of  nitrogen.  The 
phosphoric  acid  is  greatly  in  excess  of  what  would  seem  to  be 
needed,  and  the  nitrogen  somewhat  so. 

The  fertilization  of  fruit  trees  is  a  subject  about  which  there 
is  little  accurate  knowledge,  and  greatly  needs  to  be  studied. 
The  formulas  for  orange  fertilizers  undoubtedly  need  to  be  re- 
vised ;  the  quantity  of  potash  relatively  to  the  other  constituents 
needs  to  be  increased.  A  fertilizer  containing  something  like  2.7 
per  cent,  phosphoric  acid,  4  per  cent,  nitrogen  and  16  per  cent 
potash,  would  restore  these  elements  to  the  soil  in  something  like 
the  relative  proportions  in  which  the  orange  takes  them. 
About  12.5  pounds  of  this  fertilizer  would  be  enough  for  the 
production  of  1,000  oranges.  The  orange  is  a  large  consumer 
of  lime,  and  makes  no  inconsiderable  drafts  upon  sulphuric  acid. 
Those  constituents  should  be  looked  after.  And  there  doubt- 
less are  soils  which  would  respond  gratefully  to  an  occasional 
application  of  magnesia. 

WEIGHT. 

The  following  table  shows  the  average  weight  of  a  single 
orange  of  each  variety.  The  number  in  parentheses  after  the 
name  of  the  variety  indicates  how  many  oranges  were  weighed. 
This  number  in  each  case  is  small,  and  the  average  based  upon 
it  cannot  be  more  ^han  approximately  representative.  The 
weighings  were  made  in  three  to  nine  days  after  the  oranges  left 
the  tree.  The  process  of  seasoning  or  drying  out  begins  as  soon 
as  the  orange  leaves  the  tree,  and,  of  course,  the  weight  decreases 
constantly.  Further  on  we  give  a  series  of  weighings  showing 
this.  The  rate  of  decrease  depends,  among  other  things,  on  the 
dryness  of  the  atmosphere,  temperature,  kind  of  exposure,  etc. 
The  texture  of  the  rind  has  also'  doubtless  something  to  do  with 
it.  It  seems  not  improbable  that  the  keeping  power  of  an 
orange  is  influenced  by  the  rate  at  which  the  drying-out  takes 
place. 
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Majorioa  (12) 

Jaffa  (6) 

Parson ^8  Navels  (10) 

Maltese  Blood  (22) 

Imperial  Kalta(22)    

Double  Imperial  (14) 

Indian  River  (24) 

FoundUoff,  Indian  River  (24). 

Dancy^s  Taniyrerines  (12) 

Mandarins  (16) 

Sprack  (2) 

Select  (6) 

Columbia  County  (22) 

Bittersweet  (22) 

Sour  (24) 


.02  >    164 

.58  I    474 
433 

80  I    488 


SPECIFIC  GRAVITY. 


It  hardly  need  be  explained  that  by  the  specific  gravity  of  a 
solid  or  liquid  substance,  is  meant  how  many  times  heavier  or 
lighter  a  given  volume  of  that  substance  is  than  an  equal  volume 
of  water.  If  the  specific  gravity  of  an  orange  is  greater  than 
unity  (that  is  if  the  **orange,"-to  use  a  popular  expression,  **is 
heavier  than  water"),  it  will  sink  in  water;  .if  less  than  unity,  it 
will  rJie  and  float ;  if  equal  to  unity,  it  will  neither  sink  nor 
The  water  here  spoken  of  is  pure  (distilled  or  rain  water); 


rise.. 


and  in  very  accurate  work  the  temperature  must  be  considered. 
In  the  following  table  is  a  record  of  the  weight  and  specific 
gravity  of  ten  oranges  from  week  to  week.  It  shows  the  inter- 
esting fact  in  that,  whereas  the  weight  of  an  orange  constantly 
decrease,  the  specific  gravity  increase  for  a  while,  then  afterwards 
fiaills  off.  This  means  that  for  a  period  after  plucking,  the  orange 
becomes  more  and  more  compact,  then  afterwards  "loosens  up;'* 
so  to  speak.  When  the  first  weighings  were  made,  the  oranges 
had  been  plucked  from  the  trees  three  to  nine  days.  The  deter- 
minations of  specific  gravity  were  made  at  intervals  of  about  a 
week,  until  decay  of  the  orange  was  observed  to  have  set  in. 
In  all  cases  except  one,  the  initial  specific  gravity  was  less  than 
unity.  This  case  is  not  to  be  reckoned  as  an  exception,  for  the 
reason  that  the  orange  was  three  weeks  from  the  tree  at  the  time 
the  determination  was  made.  In  eight  cases  the  specific  gravity 
gradually  increased  during  the  first  three  to  six  weeks,  then 
declined.     In  two  c^ses  there  was  a  decline  from  the  first     In 


^x  6kses  the  increase  reached  a  maximum  of  over  one.  In  all 
cases  there  was  a  constantly  increasing  loss  of  weight.  If  these 
ten  orange.s  fairly  represent  what  usually  takes  place,  the  matter 
may  be  summed  up  as  follows :  (i)  The  specific  gravity  of  a 
freshly  pulled  orange  is  generally  less  than  unity,  that  is,  it  will 
generally  rise  to  the  surface  if  placed  in  rain  or  distilled  water ; 
(2)  The  specific  gravity  of  a  fresh  orange  generally  increases  for 
a  while  as  the  drying-out  goes  on,  then  decreases,  the  maximum 
often  exceeding  unity,  that  is,  an  orange»which  ^t  first  would 
rise  in  water  will  after  a  few  days  or  week  sink,  then  later  rise. 
In  making  up  the  scale  for  honors  and  medals,  weight  is  put 
down  at  10.  In  view  of  our  record,  it  would  be  manifestly  unfair 
to  compare  the  weights  of  oranges  that  had  been  pulled  from  the 
trees  different  lengths  of  time. 
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WEIGHT     AND     SPECIFIC    GRAVITY    AS    EFFECTED    BV    LENGTH    OF 

TIME   FROM   TREE. 
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THE  HOEN  FLY. 

'       {Hamaiobia  Serraia.) 

This  fly  made  its  appearance  in  Florida  some  time  last  year 
or  late  in  1890. 

As  far  as  we  have  learned  it  wa^  not  troublesome  in  this 
State  until  last  fall.  Then  it  was  abundant  enough  to  annoy 
milch  cows.  This  year  it  made  its  appearance  as  early  as  the 
first  week  of  April.     It  may  become  a  severe  pest  before  the 


THE  HORN  FLY.    Fin.  T.    The  hair-linea  show  natural  oize;    a, 
egg;  b,  lava;  c,  puparium;  d,  adult  fly.    (From  btockfl  kindly  loaned 
to  uH  by  officers  of  diviBion  of  Entomology,  U.  1^.  Deiiartment  of 
Agriculture.) 
end  of  this  year.     Florida  cattle  running  in  hammocks  and  pine 
woods  will  suffer  severely  before  the  trouble  will  attract  attention. 
This  fly  is  about  a  fourth  of  an  inch  long.      In  appearance  it 
resembles  the  house  fly,  excepting  that  it  is  much  smaller  and 
little  lighter  in  color.     A  rather  sluggish   insect  in  that  it  does 
not  fly  much. 

When  disturbed  by  a  switch  of  tail  or  shake  of  horn  it  rises 
a  foot  or  two  above  the  cow  and  settles  almost  as  quickly  again. 


When  alighting  to  feed  it  parts  the  hair  of  the  cattle  and 
works  its  way  down  to  the  skin,  making  it  appear  as  though  it 
were  *'  standing  on  its  head." 

Wings  are  constantly  spread  for  flight,  making  it  quite  diffi- 
cult to  catch. 

The  name  horn  fly  has  been  given  to  it  from  the  habit  of 
clustering  on  the  base  of  horns  while  resting.  It  does  this  only 
when  very  abundant.  It  has  also  been  called  dpg  fly  in  this 
State. 

The  damage  it  has  done  has  been  variously  estimated.  In 
some  places  east  it  caused  milch  cows  to  loose  one  half  in  milk  ; 
others  found  it  unprofitable  to  keep  fattening  steers. 

it  was  first  noticed  near  Philadelphia  in  1887;  from  there  it 
has  spread  rapidly  southward.  Last  year  it  was  taken  in  Geor- 
gia. It  seems  that  it  was  imported  from  Europe  about  six  years 
ago. 

The  eggs  (see  a  fig.  I)  are  deposited  in  cow  dung  while  it  is 
still  fresh,  usually  not  later  than  a  minute  after  its  dropping. 
Most  of  then  are  deposited  during  the  day  between  9  and  4,  and 
mainly  between  9  and  noon. 

LARViE. 

The  eggs  hatch  in  twenty-four  hours  after  depositing.  The 
larvae  (see  d  fig.  I)  then  descend  into  the  dung,  remaining,  how- 
ever, near  the  surface. 

PUPARIUM. 

When  ready  to  transform,  the  larvae  descend  into  the  ground 
from  one  half  to  three-fourths  of  an  inch ;  here  they  transform 
into  a  puparium.     (See  c  fig.  I.) 

In  about  two  weeks  from  the  time  the  eg'gs  were  deposited 
perfect  flies  emerge.      (See  d  fig.  I.) 

REMEDIES. 

Most  greasy  substances  will  keep  flies  ofl*  cattle,  and  that 
which  is  cheapest  and  not  harmful  to  cattle  would  be  preferable, 
providing  it  would  be  lasting. 

Train  oil  or  fish  oil  with  a  little  sulphur  and  carbolic  acid* 
added  has  been  recommended.  Fish  oil  seems  to  be  the  most 
lasting  substance  used. 

These  remedies  simply  keep  the  flies  off  the  cattle  treated. 
**  X.  O,  Dust "  will  kill  flies   when  brought  in  contact,  but 
lasts  only  two  days. 


*4 

Professor  Garman,  entomologist,  of  Kentucky  Experiment 
Station,  recommends  the  use  of  finely  powdered  tobacco 
sprinkled  about  the  horns  and  over  the  backs  of  cattle. 

Wherever  cattle  congregate  during  the  day  thedung  could 
be  gathered  into  piles  every  three  or  four  days,  and  the  whole 
treated  with  lime  or  land  plaster,  or  a  spadefuU  of  lime  spread 
on  each  separate  pile.     In  this  way  the  larvs  would  be  killed. 

We  are  indebited  to  Dr.  Riley  and  his  assistants  for  the 
complete  knowledge  of  the  life  history  of  this  insect. 

P.   H,  Rolfs, 

Entomologist. 


QT7BSTI0NS  CONCEBNINa  STOCK  DISEASES. 


The  estimated  value  of  the  live  stock  in  this  State  is  placed 
at  about  five  and  three-quarter  millions  of  dollars,  of  which 
three  millions  are  represented  in  horses  and  mules  and  a  little 
more  than  two  million  in  cattle.  Suppositig  the  annual  losses 
from  disease  to  be  no  greater  here  than  elsewhere,  the  amount 
must  aggregate  several  thousand  dollars.  There  are  condi- 
tions present  which  add  much  to  the  loss  occasioned  by  disease. 
In  places  the  rearing  of  horses  and  cattle  is  attended  with  much 
difficulty,  it  being  necessary  to  make  importations  to  supply  the 
necessities.  These  importations,  as  a  rule,  are  of  a  cheap  grade, 
and  do  nothing  toward  the  improvement  of  the  common  stock. 
The  acclimatioa  of  the  finer  breeds  is  attended  with  uncertainty, 
often  resulting  in  much  loss. 

It  is  for  the  investigation  of  these  unfavorable  conditions  and 
local  diseases  that  the  veterinary  department  has  been  instituted. 
That  the  department  may  most  effectually  serve  this  purpose,  it  is 
desired  that  the  farmers  will  respond  to  the  questions  asked. 

The  two  diseases  on  which  we  desire  special  information  are 
** big-head"  and  "salt-sickness." 

*•  Big-head, "  osteo  porosis^  is  a  bone  affection  of  the  horse  and 
as  its  common  name  implies,  is  characterized  by  an  enlargement 
of  the  head.  The  disease  is  not  confined  to  the  horse  but  is 
seldom  recognized  in  other  animals.  Age  does  not  confer  im- 
munity to  an  attack.  Animals  under  seven  seem  to  be  much 
more  susceptible  to  the  disease  than  those  that  are  older.  Post 
mortem  examinations  show  that  the  disease  is  not  confined  to 
the  head,  but  all  the  bones  of  the  body  are  affected.  The  greater 
apparent  enlargement  of  the  bones  of  the  head  is  due  to  the 
close  proximity  of  these  bones  to  the  surface  and  the  enlarge- 
ment due  to  the  pressure  exerted  by  growing  teeth.  Being  a 
disease  involving  the  entire  skeleton  there  can  be  nothing  to 
warrant  the  treatment  now  practiced  and  as  often  unsuccessful,  of 
cutting  into  the  jaws  and  inserting  strong  caustics. 

The  symptoms  of  this  disease  are  noticed  in  about  the  following 
order:  Weakness  in  the  back,  sluggish  usage  of  the  hind  parts, 
inability  to  raise  the  fore-feet  over  an  obstacle,  difficulty  in  ris- 
ing, thickening  of  the  lower  jaws  and  enlargement  of  the  bones 
of  the  face.  Finally  the  animal  loses  power  of  locomotion,  lies 
down  and  usually  dies.    If  the  disease  is  slow  in  its  course  the 


appetite  remains  unimpaired  and  the  coat  unchanged  in  appear- 
ance until  near  death.  Should  recovery  take  place  the  enlarged 
bones  remain  a  permanent  mark.  About  twelve  per  cent  re- 
cover. 

The  questions  desired  to  have  answered  regarding  the  disease 
are  as  follows : 

When  and  where  did  you  first  observe  the  disease  in  this 
State  ? 

What  was  the  age  of  the  animal  ? 

What  sex  ? 

What  season  of  the  year  ? 

What  breed  ? 

Was  the  animal  of  local  raising  or  imported  ? 

Have  you  ever  observed  an  animal  to  have  a  second  attack  ? 

Have  you  observed  the  disease  to  appear  in  the  offspring  of 
animals  used  for  breeding  purposes  ? 

What  was  the  source  of  the  water  supply  and  character  of 
the  water? 

Give  data  regarding  the  history  of  the  animal,  work,  etc. 

How  many  cases  have  you  known  to  recover  ? 

How  many  to  die  ? 

We  desire  a  description  of  the  disease  called  "salt  sickness  " 
as  it  exists  in  your  locality.  The  many  descriptions  given  make 
it  seem  probable  that  several  diseases  are  being  called  by  this 
misrepresentative  term. 

What  are  the  most  common  diseases  of  the  domestic  ani- 
mals in  your  locality  ? 

The  department  will  be  glad  to  receive  reports  on  any  disease, 
and  expresses  a  willingness  to  assist  in  controlling  the  same. 

Prescriptions  will  be  given  applicants  where  the  symptoms 
are  clearly  enough  described  to  make  a  diagnosis. 
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This  bulletin  was  written  by  Prof.  P.  H.  Rolfs,  at  my  re- 
quest, because  last  year  as  botanist  and  entomologist  of  the 
station  he  had  charge  of  subjects  on  which  he  writes. 

Jas.  p.  DePass,  Director, 


GRASSES  AND  FORAGE  PLANTS. 

The  experiments  commenced  about  November  15,  1891, 
when  W.  G.  DePass,  Assistant  Agriculturist,  superintended 
the  seeding  of  many  species  in  a  peach  orchard.  About  Janu- 
ary ist,  1892,  these  were  placed  under  my  observation. 

These  experiments  are  by  no  means  conclusive,  but  by 
direction  of  Director  DePass,  these  notes  have  been  collected 
for  publication. 

These  experiments  should  be  diligently  continued  for  a 
number  of  years,  and  under  various  conditions.  The  success, 
however,  in  this  very  unfavorable  year,  encourag;es  us  in  the 
hope  that  there  will  be  forage  plants  found  to  meet  the  demands 
of  our  State.  In  selecting  such  a  plant  two  points,  feed  and 
fertilizer,  must  be  kept  in  mind. 

These  grasses  are  given  in  order  of  their  success  for  this  year. 

HAIRY  FLOWERED   PASPALUM.     {Paspoium  dUotatum^  Foir,) 

[See  Plate.] 

As  a  result  of  this  years  experiment  this  grass  stands  at  the 
head  of  the  list.  It  combines  several  good  qualities.  First.  It 
makes  a  good  pasture  grass,  growing  continuously  throughout 
the  year,  and  thrives  well  when  run  over  by  cattle.  Second, 
It  grows  tall  enough  to  make  hay,  the  copious  broad  leaves 
growing  more  than  a  foot  long.  Third,  This  years  experiment* 
seems  to  indicate  that  it  will  grow  well  from  seed.  Fourth,  The 
seed  seems  to  be  easily  collected. 

A  small  package  of  plants  sent  to  the  station  were  set  out 
last  fall.  They  were  slow  in  starting,  but  when  once  thorough- 
ly rooted  they  stood  the  frost  and  drouth  without  injury. 

A  small  package  of  seed  sowed  January,  1892,  have  made 
almost  as  good  sod  as  the  roots  set  out  in  November,  1891. 

This  grass  is  a  native  of  Southeastern  United  States  and  of 
South  America.  It  grows  from  two  to  five  feet  high,  with 
numerous  leaves  about  a  foot  long  and  one-third  to  one-half 
inch  broad.  It  does  not  creep  upon  the  ground  like  some  species, 
belonging  to  this  genus  but  is  inclined  to  grow  in  tufts.  It  has 
been  recommended  for  pasture  and  for  hay  by  persons  in  Texas 
and  in  Louisiana.* 

The  following  statement  of  chemical  analysis  indicates  that 
it  makes  good  fodder  and  good  fertilizer : — 

Water,  14.3  per  cent.  ;  ash,  7.28  per  cent. ;  fat   1.89  per 

*  Of,  Vasey.    Agricultural  Grassea  and  Forage  Plants  of  the  United  States. 
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cent.;  nitrogen^  free  extract,  50.07  percent. ;  crude  fibre,  21.21 
per  cent ;  sdbuminoides,  5.25  per  cent 

Ray  Grass.  {Arrhenatlurum  avenaceum^  Beauv).  {Avena 
eluHoTf  Z.)  This  is  a  promising  grass  for  winter  pasture.  It 
was  imported  from  Central  Europe,  where  it  is  much  prized. 
It  is  known  also  as  Randall  grass,  and  evergreen  grass.  Some 
of  the  experiments  with  it  are  given  below.  The  culims  are  two 
to  four  feet  high,  erect,  with  four  or  five  leaves  each.  The 
leaves  are  six  to  ten  inches  Ipng  and  one  third  of  an  inch  wide. 
Panicle  loose,  from  six  to  ten  inches  long.  The  structure  of 
the  flower  is  similar  to  that  of  the  cultivated  oats.  The  roots  are 
perennial,  making  leaf  growth  enough  for  a  winter  pasture  as  far 
north  as  in  Mississippi. 

EXPERIMENT  I. — SEEDING  IN  ORCHARD. 

Nov.  15 — Sowed  in  drill  between  rows  of  trees  in  peach 
orchard. 

Jan.  2 — Good  stand,  fine  color,  large  blade;  very  promis- 
ing in  appearance. 

Jan.  1 7 — Highly  favorable  growth. 

Feb.  2 — Looks  well  and  making  good  growth. 

Feb.  16 — Continues  to  do  well. 

March  11 — Claims  ground  in  drill.     Seed  badly  mixed. 

April  4 — Doing  well. 

May  31— Tall  enough  and  sod  heavy  enough  to  make  good 
grazing. 

June  10 — Growing  even  in  severe  drouth. 

Nov.  19 — Fine  grazing  sod;  looking  very  green  in  contrast 
with  the  dry  surrounding. 

A  SECOND  PLOT  WAS  SOWN. 

Jan.  28 — Sowed  in  drill  between  rows  in  peach  orchard,  a 
portion  fertilized  with  ' 'station  compost" 

March  11 — Goodgrowth^  Growth  and  size  practically  the 
same  as  that  sown  November  15,  189 1.  « 

Nov.  19 — Good  grazing  sod.  No  perceptible  difference  in 
the  fertilized  and  unfertilized. 

EXPERIMENT  II — SEEDING  IN  OPEN  FIELD. 

Jan.  29 — Sowed  in  drills  and  broadcast,  a  portion  of  drills 
and  broadcast  fertilized  with  "station  compost.'' 

March  11 — Heavy  stand  and  fine  growth  in  drills.  Poor 
stand  and  poor  growth  on  broadcast. 

April  4 — Making  good  growth. 

•May  31 — Affected  by  the  drouth. 

June  10 — Nearly  all  dead. 


TRICHOLiGRNA  ROSEA,  Schnul. 

This  grass  stood  the  drouth  renuirkably  well,  and  has  made  a 
fine  sod.  In  all  respects  it  looks  as  though  it  might  be  placed  at 
the  head  of  our  list;  but  the  limitedness  of  experiment  will  not 
allow  it  to  be  placed  higher. 

Culms  over  two  feet  high;  leaves  long,  soft,  not  hairy,  and 
delicate^  Panicle  a  fine  rosy  plume,  about  eight  inches  long, 
making  an  elegant  showing  as  an  ornamental  grass.  The  first 
culms  were  sent' up  in  July,  and  there  are  still  (November  19) 
new  ones  forming.  All  this  time  there  has  been  vegetation 
enough  to  make  a  good  crop  of  hay. 

The  seed  was  obtained  from  the  Department  of  Agriculture. 
Dr.  Vasey  says  the  grass  was  imported  from  the  Cape  of  Good 
Hope,  Africa. 

ERAGROSTIS  CAMPESTRIS,  Triu. 

During  last  winter  frequent  excursions  were  made  to  collect 
sets  of  native  grass  to  introduce  into  cultivation. 

The  above  nalmed  grass  was  among  those  collected.  It 
grew  well,  and  made  an  excellent  growth  on  poor,  dry  land. 
So  far  it  seems  to  be  a  good  summer  grass. 

TEXAS  BLUE  GRASS  (^Poa  Arackfiifera^  Low). 

This  grass  holds  up  its  former  reputation,  and  proves  itself 
thoroughly  reliable  as  a  lawn  or  pasture  grass,  but  t  is  not  meet- 
ing with  great  favor,' becauise  it  fails  to*  produce  a;  stand  from 
seed,  and  to  plant  a  field  with  sets  is  too  much  work.* 

f 

BR,9WN    BENT   GRASS   (AgTOsUs  COfttW,  L.) 

A  low  grass,  with  slender  culms  and  expanded  panacles, 
growing  in  mountainous  regions  pf  .the  United .  States  and  Eu- 
rope. In  these  regions  it  forms  a  close  sod  and  affords  a  good 
pasturage.    •  -        .        .  .      .       - 

EXPERIMENT  I — SEEDED  IN  ORCHARD. 

Nov.  15. — Sowed  in  drill  bietween  rows  of  trees  in  peach 
orchard. 

Jan.  2. — Heavy  stand  but  the  individual  plgnts  rather 
puny. 

Jan.  17. — Good  stand;  plants  making  no  progress  in  growth; 
color  good. 

Feb.  2. — Doing  quite  well. 

Feb.  17. — Good  stand,  leaves  spindly,  of  good  color. 

March  11. — ^The  seed  had  not  been  well  cleaned  so  the 

*LMt  year  the  season  was  uncommonly  dry  and  it  is  possible  that  this 
oaused  the  seed  to  fftii.  Director  De  Pass^  experience  in  gettinif  plants  has 
been  successful.    (See  p  18  Bulletin  10).  :  * 


foreign  Med  grew  and  crowded  the  bent  grass  down  to  a  consid- 
eiabk  deg^ee^ 

April  4. — ^Thebent  grass  doing  well  in  spite  of  the  '^w^iwis." 

May  5. — Fair  sod. 

June  10. — Suffering  from  by  long  drouth. 

Nov.  19.— Making  a  good  sod  and  will  probably  give  pas- 
ture. 

KXP.    II — SEEDING  IN  OPEN  FIELD. 

Jan.  29. — Qowed  in  drills  and  also  broadcast,  a  portion 
both  of  drills  and  of  broadcast  fertilized  with  ''station  compost." 

Feb.  27. — Plants  coming  up. 

March  11.  -  Good  stand  in  drills.  Very  heavy  stand  in 
broadcast.  The  portion  fertilized  showed  decjkled  advantage 
over  the  unfertilized. 

May  5.— Growing  and  making  a  fair  appearance. 

June  II.— Killed  out  by  long  continued  drouth. 

BENT  GRASS  (jigrtfstis  ol^,  L.) 

This  is  known  by  several  common  names,  among  them  are 
Florin,  Redtop,  Finetop ;  also  several  different  scientific  names 
have  been  applied  fb  it.  {A.  stolonoferay  A,  vulgaris^  Vasey,  p. 
77,  Vol.  III.,  No.  I  Contb.,  U.  S.  ,Nat  Museum). 

It  grows  two  or  three  feet  high  from  a  creeping  root  stock. 
The  sod  of  this  grass  is  firm  and  tough  when  once  formed.  It 
is  a  valued  grass  at  the  North,  and  has  been  reported  ^as  doing 
well  in  Louisiana. 

While  it  attains  its  best  in  moist  rich  land  it  is  by  no  means 
restricted  to  that  kind  of  land. 

EXPERIMENT   I. — SEEDING   IN   ORCHARD. 

Nov.  15 — Sowed  in  drills  between  rows  of  trees  in  peach 
orchard. 

Jan.  2 — Much  like  brown  bent  grass. 

Jan.  17 — Making  better  growth  than  brown  bent  grass. 

Feb.  2 — No  better  than  brown  bent  grass. 

Feb.  16^ — Same  as  brown  bent  grass. 

March  11 — Less  progress  than  brown  bent  grass. 

April  4 — Slow^ growth. ^''        •       < 

Mi^y  4 — Died  out  in  drier  places. 

June  xo  -*Partf  livefi  through  spri.ig  drouth. 

Nov.  19 — Making  sod,  and  may  grow  enough  for  winter 
pasta|-e. 

EXP.  II. — SEEDING   IN   OPEN    FIELD. 

Jan.  29— Sowed  in  drills  and  broadcast.  A  portion  of 
drills  ^tid  broadcast  fertilized  with  '*  station  compost" 

.  March  iiiTrnNo  plants*  up  indrilla;  a  heavy  stand  in  broad- 
cast plot. 
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April  4 — Fair  growth.     Fertilized  portion  better  tlflin  un- 
fertilized. 

May  10 — Dying  from  drouth. 


GOLDEN  OATS  (^Avifia  flavesctfts,  Zv)» 
Where  this  grass  is  able  to  grow  it  makes  a  valuable  fodder. 

EXPERIMENT   I — SEEDING   IN   ORCHARD. 

Nov.  15 — Sowed  in  drills  between  rows  of  trees  in  peach 
orchard. 

Jan.  2 — Stand  good ;  especially  the  moister  portion. 

Jan.  17. — Making  fair  growth ;  good  color. 

Feb.  2 — Fair  growth  and  color. 

Feb.  16 — Making  fair  growth. 

March  11 — Good  growth.    The  seed  badly  mixed. 

April  4— Growth  good. 

May  3  i — A  good  sod  formed;  growth  continues. 

Sept.  20 — Unfortunately  the  plot  was  moved  over  so  the 
seed  was  lost  and  the  identity  is  doubtful. 

Nov.  19 — Growing  and  forming  a  grazing  sod. 

CYNOSURUS   CRYSTATUS,  L. 

Introduced  from  Europe.  In  cooler  portions  of  the 
United  §tates  it  is  spoken  of  as  a  tender  fodder  grass. 

EXPERIMENT  I-  -SEEDING  IN  ORCHARD. 

1 

Nov.  IS — Sowed  in  drill  between  rows  of  trees  in  peach 
orchard. 

Jan.  2 — Good  stand  and  good  color.    Plants  small. 

Jan.  1 7-^Making  slow  progress. 

Feb.  2 — Better  growth  and  color. 

March  11 — Very  slow  progress. 

April  4 — Plants  spindly  and  poor  color. 

May  31 — Alive  but  small. 

Nov.  II— Growing. 

EXP.  II — SEEDING  IN  OPEN  FIELD. 

Jan.  29 — Sowed  in  drills  and  broadcast  in  an  open  field. 
A  portion  of  drills  and  of  broadcast  fertilized  with  * 'station  com<^ 
post" 

March  11 — In  drills,  good  stand  and  fine  growth.  In 
broadcast  good  stand  and  fair  growth. 

April  4 — Being  killed  by  drouth, 

May  31 — Killed  by  drouth.  *, 

These  experiments  were  duplicated  four  times  in  peach  or- 
chard and  twice  in  the  open  field. 

In  the  orchard  duplicate  plots  of  all  seeds  on  hand  were 
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sowed  about  January  2d,  January  X5th,  February  4th  and  March 
ist  In  the  open  field  one  set  of  plots  were  sowed  January  28th, 
another  February  14th  and  another  March*  ist. 

Besides  these  another  set  of  experiments  were  carried  on 
by  sowing  the  seed  in  a  field  of  oats. 

It  was  hoped  that  the  oats  would  afiford  some  protection  to 
the  young  plants,  but  the  drouth  was  too  severe  last  summer 
even  for  the  oats. 

In  all  nearly  two  hundred  experiments  were  tried. 

SUMMARY. 

A  great  many  seeds  failed  to  produce  plants. 

A  great  many  young  forage  plants  cannot  stand  a  severe 
and  long  continued  drouth. 

Considering  all  points  of  the  grasses  that  -  lived  until 
November  19th,  the  following  is  a  provisional  order  of  their 
values: 

(i)  Paspalum  dVataium;  (2)  Arthtnatherum  avenaceum; 
(3)  Tricholcdna  fosae;  (4)  Eragrosiis  campestris;  (5)  Poa  Afochni- 
/era;  (6)  Agrosiis  canina^  etc. 

The  four  brome  grasses  {B.  inermiSj  B,  molles^  B.  praUnsis 
-  and  B,  uniloides)  seeded,  all  grew  well  and  matured  seed  but 
would  not  make  pasture  nor  hay.  The  seed  was  badly  mixed. 
Schrader's  grass  {Bromus  uniloides,  Kurth)  that  has  been  recom- 
mended was  very  poor. 

List  of  species  that  produced  plants  but  failed  to  mature : 

Sweet  Vernal  Grass —       Auihoxantum  adoratum^ 

Avena  steralis, 
Cenchurus  Mbntaha, 
Eragrosiis  diandra^ 
Eriochloa  aristatay 
Glyceria  nervcUa^ 
Fanicum  frumaiaceum^ 
Fankum  Falmerit^ 
Fennisetum  cenchroides. 

Texas  Blue  Grass —  Foa  arachnifora, 

Fhalaris  ccsrulescens, 

Latharis —  Lathyris  sp. 

Kidney  Vetch —  AuthyUis  vulneris. 

White  Melilot—  MeUloius  alba, 

Medick —  Medicago  sativa, 

$maller  Medick —  Medicago  media. 

Red  Clover —  Trifolium  prcUense, 

Mammoth  Clover —  Trifolium  pratense  var perenne. 

Crimson  Clover —  Trifolium  incartuUum. 

White  Clover —  Trifolium  repens. 

Japan  Clover —  Lespedezia  striata. 
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A  stoftll  plot  of  white^dover  has  beeVv  observed  almost  dail3r 
since  last  March.  Ik  s6eihs'  to  Be  an  accidental  patch  und^r 
watet  oaks.  While  bther  "plants  have  failed  to  live  this  has  pro- 
duced  blossoms  and  made  sod  in  spite  of  being  constantl3r 
grazed. 

Fift^'fom*'  species  were  sowed  tha;t  produced  no  plants. 
These  failed  either  for  the  want  of  proper  condition  or  fanecause 
the  seed  was  bad. 

TOMATO   BLIGHT-xrSOME    HINTS. 

This  disease  is  causing  considerable  loss  in  parts  of  Florida, 
and  is  4oing  much  damage  in  other  Giilf  Sitates.  / 

The  blijght  can  be  easily  distinguished  from  ., other .di^ease$ 
of  the  tomato..  ,  The  first  .sign  is  wilting  of  a  single  leaf  near  a 
heady  as  if  it  were  suffering  from  drouth.  Soon,  other,  leaves  .are. 
involved  and  rapidly,  in  warm  weather,  the  whole  head  shows 
similar  wilting.  There  are  no  spots,  no  downy  outgrowths;  no 
other  signs  of  disease.       .  ,  .  .    •         j  . 

The  time  elapsing  between  the  first  appe^aijce  of  the 
disease  and  the. death  of  the  plant. depends  on  atmospheric  con- 
ditions. I  know  of  no  case  where  the  plant  recovered  from  an 
unmistakable  attack. 

During  last  year's  study  on  this  disease  a  goqd  many  inter- 
esting facts  were  learned.  The  most  important  ones  may  be 
put  to  practical  use  in  the  form  of  several  **dont's." 

1.  DonU  plant  tomatoes  on  land  that  had  blight  on  it  last 
year. 

2.  Dim^t  plant  (i)' sumhier  cow-peas,  (2)  summer  squash, 
(3)  cabbage,  (4)  qgg  ^lantK,  (5)  Irish  potatoes,  (6)  musk  melons 
nor  (7)  water  melons  on  land  infested  with  blight. 

3.  Don't  let  a  plant  grow  a  minute  after  it  shows  signs  of 
blight. 

4.  Don'f  pile  plants  that  were  blighted.  Dry  separately  and 
burn. 

5.  Don'fmovt  a  vine  that  has  been  killed  by  blight,  burn 
it  on  the  spot. 

Eight  different  exi^ritnents  with  as  many  different  fungi- 
cides were  tried  and  all  gave  negative  results.  It  is  intended 
that  these  shall  be  cdntiiiued  this  year. 

Specimens  of  diseased  plants  will  be  gladly  studied  and 
replies  to  questions  cheerfully  furnished.  In  sending  specimens 
please  wrap  in  such  a  way  that  they  will  keep  green  until  they 
arrive  here. 

Specimens  have  been  liberally  furnished  by  persons  in 
various  portions  of  the  State,  but  the  interest  in  their  section 
prevents  my  mentioning  them. 

P.  H.  Rolfs, 
Prof.  Botany,  F.  A.  C. 
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TOBACCO. 

The  increasing  interest  in  the  culture  of  tobacco  tliroughout  the  State 
and  the  deruaud  for  literature  on  the  subiect,  induces  me  to  prepare 
this  Bulletin  in  the  interest  of  the  inexperienced  grov^er. 

THE  PREPARATIOM  OF  SEEO  BED. 

Prepare  seed  bed  the  first  week  in  January.  If  land  is  new  rake  oft 
all  trash,  digging  up  carefully  all  roots.  Break  up  land  deep  either 
with  spade  or  hoe  if  beds  are  small,  if  large  with  plow,  but  do  not  turn 
under  the  top  soil  too  deep.  If  the  land  is  old  hoe  off  ail  grass  and 
weeds  before  breaking  it  up. 

The  seed  bed  should  have  some  exposure  to  sun  and  be  near  water. 
Wetorspringy  land  is  not  good  unless  well  drained.  A  bed  in  the 
open  forest  where  sun,  shade  and  water  can  be  had  as  needed  is  the 
best  selection.  New  land,  in  some  respects,  is  better  than  old,  but  it 
should  be  manured  whether  burnt  or  not.  Old  land  can  be  burnt  over 
and  then  fertilized,  but  the  experience  on  the  Station  does  not  demon- 
strate that  the  burning  of  land  for  a  seed  bed  is  of  any  other  advantage, 
when  the  soil  is  prepared  well  and  made  rich  by  fertilizing,  than  the 
destruction  of  weed  and  grass  seed,  which  can  be  picked  out  cheaper 
than  by  burning.  The  bed  should  he  made  smooth  with  one  side 
slightly  higher  than  the  other  in  order  to  shed  water.  The  bods  should 
be  made  narrow  and  so  trenched  that  if  it  became  necessary  to  water, 
the  trenches  could  be  used  to  hold  the  water,  and  in  this  way  allow  the 
beds  to  become  wet  by  soaking  in. 

FERTII.IZER  FOR  BEDS. 

Decomposed  or  f^sh  stable  or  cow  manure,  cotton  seed  meal  or 
crushed  cotton  seed,  or  rotted  cotton  seed,  are  good.  Quite  a  number  of 
commercial  fertilizers  prepared  specially  for  tobacco  have  proven  good. 
Almost  any  of  the  standard  fdrtiiizers  for  vegetables,  in  the  absence  of 
others,  would  serve,  observing  thia^  make  th^  bed  rich.  The  intelligent 
fSarmer  who  knows  his  soil  must  be  the  Judge.  Apply  your  fertilizer 
a  month  before  sowing  and  when  applied  do  not  put  it  deep,  but  on 
top  of  the  bed.  It  may  be  raked  in  but  if  so,  barely  cover  it.  The 
young  plants  need  the  fertilizer  at  once  and  it  must  not  be  put  beyond 
their  reach. 

80WIMG  THE  SEED. 

Seed  sown  earlier  than  February  or  the  first  of  March  in  Northern 
Florida  are  not  likely  to  be  of  service  unless  protected  from  cold  winds 
and  frodts.  The  best  results  for  early  planting  have  been  obtained  on 
the  Station  by  sowing  after  the  middle  of  February  to  the  latter  part  of 
March.  Seed  have  been  sown  on  the  Station  as  late  as  19th  or  June 
and  planted  on  cabbage  patch  12th  of  July  and  a  good  crop  of  first- 
class  tobacco  raised.  Broadcast  or  sow  in  drills.  If  in  drills  raise  the 
beds  so  tiiat  in  case  the  weather  becomes  dry  water  can  be  poured  be- 
tween drills  without  injury  to  plants  by  caking  the  earth  around 
them.  On  dry  sandy  land  I  advise  drills,  although  it  will  require  a 
larger  area  for  bed  and  more  labor. 

If  seed  are  either  sown  in  drills  or  broadcast,  cover  very  shallow  and 
roll  the  soil  or  press  it  with  the  hand.  Seed  lightly  brushed  and  then 
rolled  is  as  good  if  not  the  best  way  to  get  them  up. 

The  bed  should  be  moist  enough  to  sprout  the  seal  and  kept  so. 

After  the  bed  is  sowed  cover  it  with  brush  which  serves  as  a  proteo* 
tion  against  frosts  and  beating  rains. 
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qVAlffTITT  OF  SEED. 

The  quantity  of  seed  to  sow  depends  upon  the  area  to  be  planted.  One 
oz.,  if  a  good  stand  is  tiad,  will  ftirnish  plants  for  three  acres.  It  is  not 
safe,  however,  to  be  governed  by  such  a  rule.  The  tobacco  seed  are  so 
small  and  the  plants  so  tender  and  tiny  when  they  first  come  up  as  to 
mi^e  them  of  all  seeds  and  plants  the  most  easily  killed  or  injured.  If 
seed  are  covered  too  deep,  or  if  the  ground  is  allowed  to  become  dry  after 
they  have  sprouted,  they  will  die.  Again,  insects  may  destroy  them  in 
a  day.  Beed  may  come  and  the  stand  be  good,  and  they  may  be  the 
prev  of  insects,  or  be  dried  out  by  the  sun.  Again,  plants  may  come 
and  the  fertilizer,  not  having  l)een  put  in  the  soil  long  euough,  may 
burn  them  up  directly.  In  view  of  these  facts,  and  pmsibiy  others,  it 
is  well  to  have  on  hand  sutficient  seed  to  proviae  against  these  contin- 
gencies or  accidents.  Again.  No  one  should  depend  upon  one  sowing. 
The  first  should  be  followed  by  another  every  week  or  two,  not  only  as 
a  protection  against  accident,  but  to  have  fresh  plants  with  which  to 
supply  missing  places  in  the  field,  for  which  purpose  they  are  always 
neeaed. 

Oneoz.,  mixed  thoroughlv  in  three  quarts  of  fine  meal,  will  sow 
broadcast  100  square  feet.  The  meal  indicates  whether  you  have  evenly 
sowed  the  bed. 

A  hand  roller  can  be  made  by  sawing  off  a  loff,  which  is  from 
six  to  eight  inches  thick,  and  maKing  a  frame  with  handle  to  it,  or  it 
can  be  used  where  beds  are  small  without.  In  place  of  a  roller, 
the  hand,  or  a  board  may  be  used  to  press  the  dirt  to  the  seed. 

WHAT  KIlffD  OF  SEED   TO   SOW. 

The  common  impression  prevails  that  Cuba  seed,  after  they  have 
seeded  here  a  year  or  longer,  are  better  than  freshly  imported  seed; 
that  they  make  a  better  wrapper,  &c  This  has  not  been  the  experience 
of  the  station.  Fresh  imported  seed  have  grown  as  large  leaf,  as  good 
wrapper  and  filling,  and  in  every  way  done  equally  as  well  as  those 
which  have  been  in  the  State  firom  one  to  five  years. 

WATERING. 

A  great  many  tobacco  beds  are  ruined  by  improper  watering.  To 
properly  water  is  of  the  utmost  importance.  The  object  sought  is  to 
water  so  as  not  to  pack  the  earth  either  on  the  seed  or  around  the 
growing  plant  A  simple  contrivance  is  a  barrel  placed  on  a  stand 
eight  or  ten  feet  above  tne  bed  and  to  one  side.  In  the  bottom  of  this 
barrel  insert  a  ^-inch  pipe  that  will  reach  near  the  ground.  To  this 
attach  a  hose  long  enougn  to  reach  the  centre  of  seed  bed.  Attach  the 
hose  to  a  pointed  stick,  to  support  it  in  middle  of  bed,  and  in  the 
end  place  a  revolving  sprinkler  and  turn  the  water  on.  This  will  give 
results  as  near  a  light  rainfall  as  can  be  obtained.  Other  methods  can 
be  used,  such  as  the  common  rose  sprinkler  or  sprayer.  If  beds  are  made 
narrow  and  the  trenches  kept  intact  the  trenches  can  be  filled  with 
water  and  allowed  to  soak  through  beds. 

The  k)e8t  time  to  water  is  in  the  evening,  beginning  early  enough 
to  allow  time  to  place  sufficient  water  on  beds,  so  that  they  will  not  dry 
out  the  next  day.  Sometimes  whole  beds,  during  a  dry  time,  are  killed 
by  not  wettinff  the  l)ed  sufficiently  so  that  they  will  retain  moisture 
during  the  following  day.  The  beds  should  i>e  watered  daily  and 
kept  up  until  the  plants  are  large  enough  to  do  without  it. 


SIZE  OF  PliANTS  TO  TBAJfSPIiAlVT. 

Plants  are  large  enough,  if  che  season  is  good,  to  take  from  bed  when 
they  have  four  well  developed  leaves,  even  though  they  may  spread 
on  the  ground.  The  best  size  are  those  ftom  four  to  six  inches  nigh. 
Btill  plants  that  are  from  eifiht  to  twelve  inches  have  been  u^d  suc- 
cessfully bv  making  the  hole  deep  enough,  so  that  from  four  to  six 
inches  of  the  plant  is  left  above  ground. 

In  transplanting,  and  if  done  by  hand,  even  if  the  season  is  a  good 
one,  it  will  pay  to  water  each  plant  a  little,  so  as  to  settle  the  earth  to  it. 

If  the  season  is  good,  they  can  be  dropped  and  planted  like  cabbage 
plants,  and  they  will  live  and  grow  o^as  readily. 

EJfEMIES. 

The  seed  bed  has  its  enemies.  They  are  not  an  uncommon  cause 
why  there  is  a  failure  of  plants.  Seed,  often  good,  are  ruined  by  them 
while  sprouting,  and  plants  after  they  have  come  up.  Among  the  most 
destructive  is  the  flea  beetle.  This  little  pest  wilt  not  be  noticed  un- 
less it  is  hunted.  About  the  size  and  color  of  a  flea  they  assail  the  seed 
sometimes  as  soon  as  it  sprouts.  Again,  the  bed  is  green  with  in- 
numerable plants  one  morning,  when  in  a  few  days  but  few,  if  any, 
survive. 

Another  insect,  popularly  known  as  a  leaf  hopper,  and  belonging  to 
the  locust  tamily,  was  observed  on  the  leaf  by  Prof.  Rolfs,  the  past  sea- 
son. Its  color  being  very  much  like  the  leaf,  it  is  not  likely  to  be 
noticed.  It  injures  by  sucking  Juice  through  epidermis  of  the  plant 
If  they  should  come  in  large  numbers  they  would  do  great  damage. 

The  cut  worm  is  also  destructive  to  plants  in  seed  bed. 

There  are  other  insects  also,  we  are  led  to  believe,  which  destroy 
plants,  and  which  thus  far  we  have  not  identified. 

Experience,  this  season,  teaches  us  that  our  greatest  enemy,  the  bud 
worm,  attacks  the  plant  in  the  seed  bed.  It  does  not,  however,  do  so 
until  the  plant  has  developed  several  leaves.  Hut  it  is  certain  that  it 
does  sometimes  its  most  destructive  work  before  the  plant  is  trans- 
planted in  the  field. 

REMEOIES  FOR  EWEMIES. 

Every  person  who  grows  tobacco  should  provide  himself  before 
planting  with  pads  green  to  protect  himself  against  the  ravages  of 
these  pests.  I  give  a  few  formulas  which  have  been  found  to  be  effective 
in  destroying  them. 

FOB  FLEA  BEETLE. 

Take  20  gallons  of  water  and  mix  it  in  2  lbs.  of  lime.  Allow  the  lime 
to  settle,  then  draw  off" the  water  and  add  1  oz.  of  paris  green,  mixing 
well.  Spray  the  bed  with  this  afler  planting  the  seed,  stirring  well 
before  using,  and  the  plants  as  they  are  coming  up,  and  until  they  are 
an  inch  or  two  high. 

1  oz.  of  paris  green  to  20  gallons  of  weak  soapsuds  may  serve  as  a 
substitute,  but  is  not  as  good. 

CUT  WOBMS. 

If  the  plants  are  attacked  by  cut  worms,  take  1  oz.  of  paris  green  and 
mix  well  with  4  lbs.  of  common  fiour  or  fine  com  meal.  A  common 
tin  box,  perforated  with  a  nail,  will  serve  as  a  duster.  With  this  dust 
he  plants  and  the  ground  between. 

Wherever  stable  or  cow  manure  is  used,  or  muck,  or  if  the  ground  is 
rich,  you  may  expect  the  cut  worm,  especially  if  the  stable  or  co^ 


manure  has  been  exposed.  Instinct  leads  the  moth  or  fly  to  deposit  its 
eggs  in  these,  and  when  placed  in  bed  or  field  the  eggs  are  hatcned  and 
we  have  the  worm.  This  remedy  will  apply  to  the  field  as  well  as  the 
b^.    This  worm  appears  sometimes  the  day  after  transplanting. 

BUi)  WORM. 

The  bud  worm  is  very  small  and  the  fly  or  moth  lays  its  eggs  in  the 
bud  of  the  growing  plant.  When  these  buds  put  out  the  leafis  badly 
cut  or  full  of  holes,  rendering  it  useless  for  wrappers  and  only  fit  for 

fillers. 

In  the  seed  bed  the  remedy  should  be  applied  as  soon  as  the  plant 
has  attained  about  two  inches.  In  the  field  the  application  should  be 
made  every  few  days  and  to  the  growing  bud.  If,  alter  an  application, 
a  good  shower  of  ram  falls,  it  will  be  wise  to  go  over  the  bed  or  field,  as 
the  rain  may  wash  the  remedy  off. 

The  same  mixture  for  cut  worms  is  the  remedy  for  the  bud  worm, 
and  it  can  be  used  by  dusting  the  bud  of  the  plant. 

THE  HOBN  WORM 

does  not  trouble  the  bed  but  assails  the  plant  in  the  field  when  it  is 
well  grown.  Its  appearance  is  indicated  by  its  eggs  being  laid  on  the 
under  side  of  the  leaf.  It  is  well  to  keep  a  sharp  lookout  for  them 
about  May.  These  must  be  picked  off  by  hand.  Chickens,  guineas 
and  turkeys,  if  they  have  the  run  of  the  field  feed  largely  ou  this  worm 
and  do  not  damage  plant.  Wai^ps,  dirt-daubers,  hornets,  yellow-Jackets 
and  all  similar  insects  are  great  feeders  on  tiie  worms  which  assail 
tobacco  and  should  never  be  killed.  They  are  the  farmer's  friends  and 
should  be  protected.  The  small  boy  oughl  to  be  taught  that  the  wasp, 
the  hornet  and  the  yellow-Jacket  should  never  have  their  nests  de- 
stroyed. It  would  be  economy  where  farmers  have  no  clay  around 
their  wells  or  hort»e  troughs  to  haul  it  there  and  thUH  furnish  tbe  dirt- 
dauber  the  means  of  building  hU  house,  and  thus  encourage  it  to  make 
its  home  with  him  even  if  he  did  not  plant  tobacco.  The  same  is  true 
of  the  other  friendly  insects;  encourage  and  protect  them  so  that  they 
may  multiply,  for  they  are  of  great  value  to  the  farmer. 

TOBA€€0  I.A1VD 

should  be  either  sandy  or  that  which  has  a  sub-soil  of  clay  one  foot  or 
more  below  the  surface.  Where  the  clay  is  on  the  surface  it  is  not  re- 
garded as  good  tobacco  land.  Still  there  is  land  designated  as  clav 
which  has  a  preponderance  of  sand  in  it.  Such  land  I  would  not  hesi- 
tate to  plant  tobacco  in.  As  a  rule  any  land  which  will  bring  a  fair 
crop  of  corn  or  cotton,  whether  they  be  high  lands  or  low,  experience 
demonstrates,  are  good  tobacco  land  in  Florida,  provided  the  high  land 
is  not  springy,  or  the  low  too  wet,  both  of  which  have  made  good 
tobacco  the  past  season  when  properly  drained. 

Low  or  fiat  lands  should  be  broken  up  and  then  bedded  when  ready 
for  fertilizer.  The  rows  should  run  in  the  direction  of  the  natural 
drainage.  Note.— '*Sandy  lands"  is  used  as  the  common  term  in  Flor- 
ida to  designate  the  character  of  our  soils.  A 11  soils  which  are  not  clay, 
or  largely  mixed  with  clay,  are  called  generally  ''sandy  lands." 

TO  PREPARE  liAWD  FOR  €VIiTITATIOW. 

The  fiirmer  should  begin  early.  The  first  of  January  is  late  enough 
to  prepare  land  for  a  tobacco  crop.  If  weedy  and  grassy  a  two-horse 
plow  should  be  used  to  turn  under.  If  l)efore  breaking  up,  a  two-horse 
ont-away  harrow  is  run  both  ways  over  the  field  it  will  be  of  very  great 
advantage.    After  breaking  up,  a  cut-away,  or  a  smoothing,  or  sharp 


tooth  harrow,  or  a  heavy  brush,  should  be  used  to  level  the  ground. 
In  this  condition  the  field  should  remain  until  ready  for  fertilization, 
•  which  should  be  d6ne  at  least  a  month  before  transplanting.  If  tertil- 
izeris  broadcasted,  harrow  it  in.  If  placed  in  drills,  open  withsix-inoh 
i^ovel  and  distribute  it  evenly  and  tben  cover  with  two  fhrrows.  . 

When  ready  to  transplant  from  seed  bed  level  the  drills  with  harrow 
ronninff  up  and  down  the  rows  and  then  plant.  Harrowing  at  this 
time,  whether  manure  has  been  put  in  drills  or  broadcast,  Itills  both 
weeds  and  grass  and  destroys  a  great  many  seed  of  each  which  have 
serminated.  Rows  are  laicf  of  4,  3}  and  3  feet  apart.  I  prefer  the  latter 
distance.  Plants  are  placed  in  drill  from  one  to  two  feet  apart.  I 
prefer  firom  one  foot  to  fifteen  inches  if  the  soil  is  rich  enough,  and  it 
should  be  made  sufflolently  fertile. 

IM  FGRTII^IZIWG 

eare  should  be  taken  to  make  the  land  rich.  The  planter  should  not 
be  economical  here.  From  1,000  pounds  to  four  tons  per  acre  should  be 
used  according  to  the  quality  of  the  land  and  the  quality  of  the 
manure.  If  stable  or  cow  manure,  from  four  to  ten  tons  will  not  be  too 
much  if  the  soil  needs  it.  If  commercial  fertilizer,  less  should  be  used 
according  to  the  grade.    See  inductions  under  the  head  ef  Analysis. 

THE  METHODS  OF  €VI.TITATIO]f . 

The  tobacco  plant  grows  off  very  quickly,  and  the  spread  of  its  roots 
is  very  rapid.  Thelateral  roots  run  very  near  the  surface,  and  the 
cultivation  of  the  plant  should  necessarily  be  shallow.  A  Planet,  Jr.. 
cultivator  or  a  wlae  sweep  are  good  tools  to  use.  In  grassy  land  it  will 
be  necessary  to  hoe  once  and  possibly  more.  The  plant  must  be  pro- 
tected from  grass  and  weeds. 

In  plowing  it  is  better  to  throw  the  dirt  slightly  to  the  plant  and  thus 
form  a  low  TOd  in  the  row.    Three  or  four  plowings  ana  one  hoeing  in 

frassy  land  is  usually  sufficient  work  to  makea  crop  and  in  new  land  less, 
t  may  be  only  necessarv  for  the  last  working  to  run,  very  shallow,'  a 
sweep  through  the  middle  of  furrow  to  kill  young  grass. 

TOPPIMG  AMO  SVCKERIWG. 

There  is  a  difiTerence  of  opinion  as  to  the  time  the  plant  should  be 
topped.  The  Station  is  ezperimentinff  on  this  point,  but  baa  notde- 
ciaed  it  so  far  by  sufficient  testing.  The  generally  prevailing  opinion 
is  that  when  the  plant  forms  its  blossom  buds  they  should  be  pinched 
off.  At  this  time  the  plant  has  formed  from  12  to  16  and  even  more 
leaves.  After  topping,  sprouts  begin  to  shoot  out  from  stalk  where 
the  leaf  ioins  it.  These  should  be  pinched  off  and  not  allowed  to  grow 
longer  than  two  or  three  inches.  As  these  sprouts  crow  very  fast, 
sprouting  shouli  be  Vjery  closely  looked  after.  Care  should  be  taken 
not  to  pinch  off  the  sprouts  below  the  bottom  leaves,  and  as  the  bottom 
leaves  are  not  as  a  rule  the  best,  it  may  be  well  not  to  take  off  the 
sprouts  for  the  first  two.  From  these  f^prouls  below  the  bottom  leaves, 
and  which  come  out  above  the  two  first,  is  where  the  second,  third, 
fourth  and  even  later  crops  are  gathered. 

HARTESTIMG 

Is  very  irregular.  From  the  time  it  begins  until  the  crop  is  gathered,  it 
is  daily  work.  This  work  embraces  the  period  from  the  first  ripening 
to  the  last.  Tobacco  begins  to  ripen  from  six  weeks  to  two  months 
alter  being  transplanted. 
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The  tMBt  wBsv  tD  harvest  Is  to  out  the  stalk  when  ripe  near 
the  gKMiDd  with  a  sharp  knife.  In  doing  so  avoid  cutting  off 
the  sttckera  or  injuring  them.  This  should  be  done  by  bendins^ 
with  the  left  hand  and  cutting  from  below  up.  The  leaves  should 
not  be  stripped  from  the  stalk.  Care  should  be  taken  not  to  allow  sand 
to  set  on  tne  leaves,  as  it  very  generally  injures  the  sale  of  the  crop. 
If  uie plant  has  not  begun  to  sucker  when  cut  it  will  very  soon  do  so. 
Three  or  four  suckers,  if  the  plant  is  healthy  and  the  soil  good,  should  be 
allowed  to  grow.  The  second,  third  and  fourth  crops  should  be  treated  hi 
the  same  way.  The  fourth  crop  is  a  small  one  but  the  leaves  serve  as  a 
filler,  or  for  smoking  tobacco,  and  if  gathered  it  makes  an  excellent 
fertilizer.  The  stalks  should  all  be  saved  for  this  purpose  and  are 
valuable  with  which  to  mulch  fruit  trees.  It  will  very  greatly  increase 
the  third  and  fourth  crop  if  cotton  seed  meal  is  worked  around  the 

{>lant  after  the  second  cutting  or  even  the  first.  The  great  trouble  wiOi 
nexperienced  growers  is  to  determine  when  the  to&cco  is  ripe.  Ex- 
perience, however,  soon  settles  this  matter  and  it  is  not  difficult  to  learn. 
The  novice  ought  not  to  be  deterred  from  planting  beoaune  of  the  want 
of  this  knowledge.  Color  of  leaves  does  not  prove  the  best  rule  to  deter- 
mine the  ripeness  of  the  plant,  although  when  the  leaves  begin  to 
lighten  in  color  or  spotted  it  is  a  good  sign.  A  better  rule  is  that  when 
the  leaves  are  doubled  and  pressed  between  the  fingers,  they  will  snap. 

THE  CVRIIVG  SHED  OR  BARJf 

may  or  may  not  be  a  costly  building  in  our  climate.  For  those  who  are 
beginners  it  is  not  necessarv  to  build  a  barn  especially  for  the  purpose 
if  there  is  a  gin  house  on  the  premises  or  a  log  nouse  that  can  be  used. 
I  have  seen  the  very  best  Quality  of  tobacco  cured  in  a  log  bouse,  the 
Joists  of  which  were  not  six  feet  above  the  fioor.  A  common  wagcn  shed 
will  serve  the  purpose  to  begin  with,  if  dosed  on  the  sides  by  rough- 
edge  hoards.  Tne  tobacco  crop  of  the  Station  is  cured  In  the  upper  part 
of  a  wagon  and  tool  house.  A  great  many  persons  will  doubtless  begin 
the  cultivation  of  tobacco  by  planting  from  one-half  to  five  acres.  In 
their  interest  the  above  is  written.  For  those  who  are  determined  to 
make  it  their  business  and  who  wish  to  build  barns  they  can  do  so 
cheaply  with  rough  lumk)er. 

The  points  to  be  observed  are,  ventilation  when  needed,  and  the 
shutting  it  off.  There  should  be  doors  at  each  end  of  the  bam  large 
enough  to  drive  a  wagon  through.  There  is  no  necessity  for  a 
wooden  fioor,  but  the  sills  ought  to  be  laid  on  brick  or  rock  in  our 
climate  to  prevent  rotting,  and  the  space  between  the  sills  and  the 
ground  closed  with  plank.  Frames  from  the  top  to  the  l>ottom 
should  be  built  inside  on  which  to  place  poles  or  laths  on  which  to 
hang  the  tobacco  to  dry.  A  sharp  hollow  spear  that  will  fit  a  Isth, 
made  sharp  enough  to  pierce  through  the  stalk  should  be  used.  The 
stalk  pierced  and  slipped  on  the  lath  or  small  pole  and  repeated  until 
the  p>le  is  full,  not  allowing  the  leaves  to  touch  each  other,  and  then 
put  in  place  on  the  frames,  is  the  cheapest,  easiest  and  most  expedi- 
tious way  of  hanging  tobacco  in  the  bams.  It,  however,  may  be  tied 
by  strings  to  a  pole,  or  with  a  knife  a  slit  may  be  cut  in  the  stalk  and 
one  end  of  'the  small  pole  or  lath  may  be  sharpened  and  pushed 
through,  but  these  methods  are  both  costly  and  tedious.  Care 
should  be  taken  to  economize  all  the  space  possible,  and  the  number  of 
stalks  to  each  lath  or  pole  is  to  be  settled  by  the  distance  of  frames  apart 
on  which  they  are  to  rest  A  shed  SO  by  60  fiBet  and  from  10  to  14  feet 
high  is  sufficiently  roomy  to  cure  five  or  six  acres  of  tobacco.  Persons 
who  desire  to  build  fancy  bams  ean  do  so,  keeping  in  view  theneoeesity 
of  ventilation  both  above  and  below. 
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PREPARING  THR  CROP  FOR  MARKRT. 

The  leaves  are  ready  to  strip  from  the  stalk  when  the  stems  are 
saffioiently  dry  so  as  to  show  no  sap  when  pinched.  Before  stripping, 
however,  Ihe  leaves  should  he  moist  enough  so  that  thev  will  noterum- 
hle  or  break  in  handling.  If  the  weather  is  dry  the  tobaooo  becomes 
very  dry,  but  by  giving  it  ventilation  at  nieht  bv  opening  doors  and 
windows,  or  during  a  rain,  the  condition  can  oe  obtained  for  handling. 
A  north  or  a  northwest  wind  dries  tobacco  very  rapidly.  When  they 
l>low  shut  up  the  barn. 

In  assoning,  the  top  and  bottom  leaves  and  those  which  are  ragged 
should  be  put  to  themselves  and  tied  into  bundles  rangloff  in  number 
from  twenty-five  to  fifty  according  to  size.  These  are  for  fillers.  The 
better  leaves  should  be  assorted  according  to  size,  and  tied  in  bundles 
or  hands  from  twenty  to  thirty  each.  These  are  for  wrappers.  In 
stripping  tobacco  the  leaves  should  not  be  smoothed  out  by  the  hand, 
but  put  into  bundles  Just  as  they  arson  the  stalk.  It  is  the  habit  ctf 
some  to  make  three  grades,  wrappers,  binders  and  fillers.  Binders  are 
those  where  the  leaves  are  in  part  free  from  holes. 

The  different  grades  should  never  be  mixed  in  packing,  but  kept  to 
themselves.  In  packing  into  boxes  or  bales  the  tips  should  lap  each 
other  and  care  should  be  taken  to  pack  firmly  ana  evenly.  The  ends 
of  the  packages  should  not  touch  the  box  sides,  for  ventilation  is  needed 
here  to  some  extent  to  prevent  moulding.  When  boxed  keep  on  a  board 
floor  and  under  no  circumstances  allow  the  box  or  package  to  remain 
on  the  ground,  or  in  close  proximity  to  kerosene,  commercial  fertilizers, 
or  obnoxious  scent.  The  boxes  should  be  as  light  as  possible  and  uni* 
form  in  size,  but  the  dry  goods  boxes  of  merchants  serve  an  excellent 
purpose. 

BVI.KIWG  THE  €ROP. 

I  mean  by  bulking  that  thefsrmers  of  a  county  would,  I  think,  find 
it  to  their  interest  to  store  their  crop  in  their  county  town  for  assort- 
ment and  sale,  securing  or  building  a  tiouse  for  this  purpose.  An  expert 
should  be  employed  who  will  carefully  resweat,  assort  and  bale  the 
tobacco  in  the  same  way  as  the  Cubans  do.  It  would  be  better  to  take 
the  tobacco  to  an  expert  to  be  sweated  just  after  it  is  stripped  and  as- 
sorted, than  to  wait  until  it  has  passed  through  the  oarn  sweat 
Wrappers,  binders  and  fillers  should  be  packed  and  sweated  to  them- 
selves. In  this  way  the  crop  would  realize  more  money,  amply  repay- 
ing the  cost  of  expert.    On  this  line  much  could  be  said. 

EXPERIMRIVTS    OF   189'^. 

A  large  number  of  experiments  were  begun  this  year  both  in  the 
seed  bed  and  field.    The  objects  in  view  were : 

Ist  To  find  the  best  method  of  ralHlng  plants. 

2d.  The  use  of  various  kinds  of  fertilizers,  as  to  their  effect  upon  tex- 
ture, quality  and  quantity  per  acre,  embracing  soft  and  hard  phos- 
phate, potash,  nitrogen,  single  and  in  various  combinations,  com- 
mercial fertilizers  of  different  brands,  and  compoe^^s  made  on  the 
station.  These  composts  were  in  part  based  on  tne  analyses  of  Cuba 
floil  and  Cutia  tobacco,  as  given  below. 

8d.  To  test  the  quantity  and  texture  of  tobacco  cut  and  cured  at 
different  stages  of  growth,  the  distance  between  rows  and  the  space 
plants  should  have  in  drills. 

The  season  was  most  unfavorable  to  success  since  from  the  first  of 
January  to  the  29th  of  May  there  was  no  rainfall  at  any  time  sufficient 
to  lay  the  dust  It  was  with  much  trouble  that  plants  were  grown, 
and  when  transplanted  to  get  them  to  live,  water  them  as  much  ana 
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often  as  poflsible.  Bnt  by  reason  of  much  trying  we  succeeded  in  Retting 
quite  a  number  of  experiments  in  good  shape,  considering  the  dry  sea- 
son. 

On  the  29th  of  May,  -when  one  experiment  was  Jast  ready  iq  which 
to  commence  the  harvest,  a  tornado,  followed  by  ap  unusually  hard 
jain  and  hail»  destroyed  it  and  every  other  tobacco  experiment  in  the 
field,  as  also  the  seed  beds  to  a  large  extent  The  result  was  that  only 
the  naked  stalks  were  left.  This  storm  was  so  severe  as  to  entirely 
wash  away  the  soil  and  fertilizer  of  another  experiment.  With  what 
was  left  us  we  did  the  best  we  could  under  the  circumstances,  on  which 
a  report  is  made  below. 

.  In  March  we  made  a  trip  to  Cuba  in  the  interest  of  tobacco  culture. 
Willie  tliere  we  learned  that  the  methods  of  culture  differed  from  ours, 
not  only  in  the  distance  between  the  rows,  but  the  distance  between 
plants  in  drill.  It  was  observed,  also,  that  the  plants  were  topped  at 
an  earlier  stage  of  their  growth,  and  that  they  were  taken  from  the 
field,  being  considered  ripe  by  different  signs  and  conditions  than 
those  governing  us.  As  near  as  we  could,  under  the ,  unfavorable 
circumstances,  we  tried  to  gather  and  cure  our  experi^lents,  which  were 
mainly  from  second  growth,  by  the  Cuban  rule.  The  only  thing  left 
us  was  to  test  the  quality  of  texture  and  fiavor.  This  tobacco,  in  con- 
nection with  lots  from  different  parts  of  the  State,  we  have  resweated 
and  manipulated,  by  the  assistance  of  a  gentleman  employed  for  the 
purpose,  a  native  of  Cuba,  and  we  had  segars  made  from  it  and  tested, 
and  the  uniform  testimony  is,  from  different  persons  capable  of  Judging, 
living  in  different  parts  of  ttieBtate,  that  they  will  compare  favorably 
with  the  best  made  from  Cuba  tobacco. 

The  other  samples  from  other  parts  of  the  State  have  also  been  sim- 
ilarly tested  and  pronounced  to  be  of  very  fine  equality.  It  is  conceded 
that  reeweating  and  betuning  very  greatly  improves  our  Florida 
tobacco  afier  it  has  passed  through  the  Imrn  sweat.  The  uniform  tes- 
timony of  segar  manufacturers  is  that  ourFlcrlda  tobacco  is  not  ready 
for  theni  as  it  is  prepared  by  our  growers.  Being  apprised  of  this,  for 
nearlv  two  years  or  more,  it  was  with  the  object  in  view,  that  of  learn- 
ing the  methods  of  preparing  segar  tobacco  for  market  as  the  Cubans 
'do,  that  we  souffht  a  man  wlio  understood  the  process,  and  from  him 
learn  it,  in  order  to  teach  it  to  our  agricultural  students,  and  also 
to  those  farmers  who  felt  sufficient  interest  in  the  industry  to  under- 
take the  necessary  course.  To  give  the  process  to  the  public  would 
ffratify  curiosity  and  possibly  induce  some  to  attempt  to  sweat  and 
betune  their  own  tobacco.  This  might  mislead  and  be  attended  by 
loss.  Like  everything  else  of  value  and  importance  the  knowledge  has 
to  be  attained  by  patient  care  and  attention,  and  also  by  diligent  ap- 
plication to  the  details.  For  these  reasons  it  would  be  better  to  wait  the 
process  of  ftirther  experiment  and  thus  obtain  a  more  accurate  and 
thorough  knowledge  before  it  would  be  wise  to  try  and  teach  the  farmer 
the  process  by  means  of  bulletins.  The  foct  that  the  farmers  generally 
do  not  know  how  to  prepare  their  tobacco  for  market,  and  the  diffi- 
culties in  the  way  of  their  learning,  will  necessltote  the  establishment 
of  sweating  houses  in  every  section  of  the  State,  convenient  to  growers, 
and  those  houses  must  be  in  charge  of  men  wno  understand  the  art  of 
sweating.  Until  the  farmer  learns  how  to  prepare  his  tobacco  for  mar- 
ket those  who  understand  the  business  must  do  it  for  him.  The  pres- 
ent crop,  for  which  there  is,  at  this  writing,  no  demand,  should  be  re- 
iSweatea,  and  it  does  appear  that  unless  it  is  thus  handled  there  will  be 
no  demand. 

The  station  is  preparing  the  next  season  to  make  a  large  number  of 
experiments  in  tobacco,  and  on  a  more  extended  scale  thhn  hereto- 
fore. 
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It  l8  supplied  with  a  Bbmis  PlAiNTER,  which  openg,  plants,  waters^ 
and  covers  at  the  -same  time.  This  xnaohine  has  been  thor- 
oughly tested  this  year  and  found  to  be  very  suecessAil  in  every 
lespect.  It  will  pay  for  itself  in  the  saving  of  expenses  in  a  single  sea- 
son in  a  crop  of  from  six  to  ten  acres.  It  is  also  equally  as  well  Mi^tod 
to  planting  all  plants,  such  as  cabbages,  &c,  as  tobacco,  and  I  yery 
readily  commend  it  to  our  tobacco  as  well  as  our  vegetable  growers. 
Mr.  G.  C.  Chapman,  who  made  a  very  fine  crop  of  tobacco  this  past 
season  near  this  place  (Lake  City),  used  one  of  these  machines,  which 
I  saw  operate  frequently.  He  planted  regardless  of  drought,,  and  his 
heaviest  loss  from  any  one  planting  was  not .  larger  than  10  per  cent. 
After  havinflT  become  accustomed  to  its  use  his  loss  was  reduced  to 
6  per  cent.  Those  who  expect  to  make  the  growing  of  tobacco  their 
business  in  the  future  should  by  all  means  supply  themselves  with  this 
admirable  machine  for  transplanting. 


AMAI^TSn   OF   STATION    AMD    CUBA    TOBACCO   80II. 

AlVB  CUBA  TOBACCO. 

The  soils  of  which  the  fbllowing  analyses  were  made  were  takeb 
fh>m  Station  Plots,  on  which  the  experiment  was  made  the  past  s^lusoii* 
and  also  from  atobacco  field  in  Cuba. 

The  tot>acco  analysis  was  of  tobacco  that  had  rinened  on  the-Cuba 
soil. 

The  analyses  were  made  by  Dr.  J.  J.  Earle,  Prof,  of  Chemistry  in 
Acpicultuial  and  Mechanictd  College.  «.      . 


80II^  A1VAI.T8CS. 


Column  One— Fla.  Soil. 
Two— Cuba  Soil. 


•i 


Moisture  at  llO^" 

Organic  matter 

Banii  and  insoluble  matter. 
Carbonic  acid  (CO.)  .  .  . 
Sulphuric  acid  (SO.).  .  . 
Oxide  of  iron  (FerO,).  . 

"      '*  lime  (CaO)  .  .  . 

<'      "  magnesia  (Mg  O) 
P/kMpAorio  acid  (P,Oe)  . 

Potaah  (K.O) 

Soda  (Na,0) 


Nitrogen  to 
Ammonia  . 


One. 


l.(X)   percent. 
.06    •*•      " 
97.(X)     "      •* 


.007 
.790 
.180 
.008 
.068 
.018 
.080 


II 
II 
II 
II 
II 
II 


II 
•I 
II 
<i 
II 
11 
<< 


99.08   percent. 
.028    "      *• 
.034    "      »• 


Two. 


14.20  percent. 

12.80     "  »« 

80.82     "  «* 

4.20     "  «• 

H  rc 

II  i» 

II  .u 

II  li 

II  li 

II  II 

II  u 


.12 

29.4(» 

7.60 

.17 
1.60 

.16 

.084 


100.16   percent. 
.82     •*      »• 
.89     " 


II 


The  suphuric  acid  is  combined  with  the  lime  to  form  sulphate  of 
lime  (gypsum.)  The  remainder  of  the  lime  is  combined  with  the  cal^ 
bonic  acid  to  form  carbonate  of  lime,  and  with  the  phosphoric  acid  to 
form  phoiphate  of  lime. 
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CUBA  TOBACCO  8TALK. 

AKALTgIB  OF  THB  AIB   DRIED  STALK. 

Moistore 18.44 

Organic  matter 72.42 

Band  (Si  Ot) 40 

Carbonic  acid  (CO,) 8  64 

fiuiphurio  acid  (8  0.) 55 

Phosphoric  acid  (P.O.) .  .     .59 

Oxideofiron  (Fc.  O,) .84. 

««     ««  magnesia  (Mg  O) .52 

Chlorine •  •     .65 

Lime  (Ca  O) 4.85 

Potash  (K.  O) 2.88 

8oda(Na,0) 47 

100.26 
Ammonia 8.78 

Id  the  above  analvsb  the  salphurio  acid  is  combined  with  the  lime 
to  form  sulphate  of  lime  (gypsum).  The  remainder  of  the  lime  is  com- 
bined with  tlie  phosphoric  acid  to  form  phosphate  of  lime. 

The  soda  is  combined  with  the  chlorine  to  form  sodium  chloride 
(common  salt). 

IBWVCTIOM8. 

The  caiefhl  reader  will  note  a  very  wide  difference  between  these 
soils. 

Those  who  have  considered  lime  lands  as  unfit  for  tobacco  will  be 
surorised  to  find  so  large  a  percentage  of  lime  in  Cuba  land  as  well  as 
in  tne  tobacco.  After  so  widespread  a  condemnation  of  such  fertilizers 
as  Icainit,  which  contains  a  large,  percentage  of  salt,  he  will  be  impress- 
ed by  these  analyses  that  our  soil  very  generally  will  be  benefitted  by 
the  proper  use  or  it.  The  station  has  used  kainit  and  sulphate  of  pot- 
ash on  tobacco  during  four  vears  with  marlced  benefit.  We  have  used 
as  much  as  from  800  to  600  lbs.  of  Icainit  to  the  acre  in  compost. 

The  station  soil,  unusually  poor,  was  selected  because  of  its  sterility  to 
test  the  value  of  difl'erent  manures,  and  while  for  causes  above  stated 
the  ezperimeot  was  a  failure  in  this  respect,  and  also  as  to  quantity,  for 
the  same  reasons,  still,  by  reason  of  these  manures,  it  produced  the  very 
best  tobacco,  so  Ikr  as  texture  and  quality  were  concerned.  It  will  be 
ftirther  observed  to  what  an  extent  iron  enters  into  the  composition  of 
the  olant,  thus  indicating,  that  as  our  soils  are  largely  deficient  in  lime, 
iron  and  salt,  the  latter,  from  which  clorine  is  obtained,  that  fertil- 
isers, such  as  common  lime,  copperas,  which  is  sulphate  of  iron, 
should  be  used,  and  that  such  salts  as  kainit  and  the  sulpnate  of  potash, 
which  sunpliee  the  needed  potash,  will  furnif>h  also,  so  far  as  kainit  is 
concemea,  a  good  source  from  which  the  common  salt  can  be  supplied. 
These  analyses  are  given  in  the  hope  that  the  observant  and  intelli- 
gent former  will  use  them  to  much  benefit  in  the  production  of  his  crop. 

In  this  connection  it  may  be  as  well  to  state  (hat 

HOG  PEM  HI  AMUR  E 

has  also  been  condemned  because,  it  is  said,  it  imparted  the  unpleasant 
odor  of  the  skunk  to  the  segar.  The  past  season  a  hog  pen,  used  as 
such  for  over  two  years,  was  planted,  and  a  crop  sufficiently  large, 
though  small,  was  made  to  test  the  truth  of  this  statement  No  such 
odor  nas  been  observed.    But  tlds  fact  has  been  demonstrated,  via. :  that 
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the  hog  pen  tobacco  grew  rapidly  and  larse,  and  the  tobacco  made  in  it 
Was  ofthe  best  quality,  the  segar  made  from  it  having  a  rich  Havaas 
flavor  and  in  every  way  Batisfactory.  The  hog  pen  manure  ia,  to  aay 
the  least  of  it,  a  good  manure  for  tobacco. 

opinions. 

1st  After  four  years  experience  in  growing  tobacco,  and  after  res  weat- 
ing  and  betuniug  tobacco  grown  on  diflferent  kinds  of  soil  in  various 
parts  of  the  State  from  Lake  City  to  De  Funiak  and  ilartilised  by  diffbr- 
ent  methods,  and  after  maklne  segars  from  these  several  samples  so 
treated  and  testing  them,  I  give  it  as  an  opinion  that  the  tobacco 
erown  in  tropical  and  semi-tropical  regions  is  dependent  more  upon 
Uie  climate  than  the  soil  for  ttiat  aroma,  as  well  as  that  flavor  so  much 
admired. 

2nd.  That  the  Pensacola  Tobacco  Fair  demonstrated  that  Florida 
soil  was  very  generally  adapted  to  the  growth  of  segar  tobacco  and  that 
as  my  observation  extends  as  far  south  as  Ft  Myers,  that  no  one  sec- 
tion thus  far  has  demonstrated  any  special  advantage  over  another  in 
producing  it  as  to  quality  from  Pensacola  to  Ft  Myers. 

8d.  That  the  main  point  to  be  learned  to  make  Florida  tobacco  com- 
pete succeesftilly  in  the  m|urkets  with  Havana  and  make  it  valuable 
lies  in  the  proper  sweating  and  betuning  it  when  stripped  from  the 
stalk,  and  putting  it  on  the  market  as  Florida  tobacco. 

JA8.  P.  DbPASS, 
Director  Experiment  Station. 

WHERE  SEED  CAII  BE  HAD. 

NoTX.— fieed  to  plant  small  areas  can  be  had  finee  npon  application  to  Hon.  L.  B. 
Wombwell,  OommliM^loDer  Asrioulture,  Tallahassee,  Fia.  Thtise  applying  tor  seed 
who  receive  this  balletia  should  state  In  their  application  that  they  have  or  have 
not  received  Bulletin  19,  because  Mr.  Wombwell  will  send  this  bulletin  to  those  who 
apply  to  him  for  tobacco  seed  IT  they  do  not  make  this  statement. 


J.      • 


..  i     .41 


BoUetiti  Ho.  20.  Septetnbeir,  1893. 
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INTRODUCTION. 


Somewhat  wide  observation  of  the  use  of  Bulletins 

of  Agricultural  Experiment  Stations  leads  me  to  think 

that  to  a  great  many  people  most  of  the   Bulletins  are 

useless,  because  written    in    technical    language,  with 

which  the  readers  are  not  familiar.     In  most  cases;a  few 

words  of  explanation  would  make  the  subject  clear,  and, 

perhaps,   the    Bulletin  would    then  be  of    much  value 

i 
to  the  reader.     In  the  following  Bulletin,  Prof.  Persons 

has  striven  to  remove  a  portion  of  this  difficulty,  so  far  as 
the  chemistry  of  soils  and  manures  is  concerned.  It  is 
hoped  that  the  explanations  herewith  given  will  aid  the 
readers  of  future  Bulletins  from  this  Station,  and,  per- 
haps, from  other  Stations. 

O.  CLUTE, 
p  Director  Florida  Expt  Station, 

Lake  City,  Fla.,  Sept.  1893. 
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THE  GROWTH  OF  SCIENTIFIC  AGRICULTURE. 

Agriculture  is  a  science  as  well  as  an  art.  As  a  science 
it  explains  the  growth  of  plants  and  animals,  and  the  prin- 
ciples upon  which  the  practical  operations  of  farming 
depend.  As  an  art  it  teaches  hoiv  to  cultivate  the  soil,  to 
make  and  use  fertilizers,  to  take  care  of  live-stock,  and 
liow  to  equip  and  manage  a  farm  economically  and  suc- 
cessfully. 

In  a  w^ord,  the  art  of  agriculture  consists  in  under- 
standing how  and  what  to  do,  and  the  science  of  agricul- 
ture offers  reasons  for  what  is  done. 

Like  other  sciences,  agriculture  was  practiced  as  an, 
art  long  before  the  principles  upon  whicn  it  is  founded 
were  understood. 

As  a  pursuit,  a  means  of  sustenance,  farming  has  ever 
been  first  in  importance.  This  is  necessarily  true  from 
the  very  nature  of  things.  Man's  peculiar  environment 
would  require  it.  His  necessities  compel  him  to  cultivate 
the  soil.  It  is  a  command  of  Divine  origin,  that  he  must 
earn  his  bread  by  the  sweat  of  his  brow. 

There  are  very  many  reasons  why  agriculture  has 
progressed  so  slowly  as  a  science;  among  them  may  be 
mentioned,   the  lack  of  a  knowledge  of  other  sciences 


which  are,  themselves,  of  recent  origin,  and  which  are 
very  closely  related  to  scientific  agriculture.  The  Scien- 
tific farmer  ought  to  know  something  of  zoology,  the 
science  of  animals,  that  he  may  understand  how  prop- 
erly to  select  and  care  for  his  stock.  He  should,  at  least, 
have  some  idea  of  botany,  the  science  of  plants,  that  he 
may  understand  the  various  modes  of  growth  of  the  dif- 
ferent families  of  the  vegetable  kingdom,  and  thus,  be 
prepared  to  adapt  his  mode  of  cultivation  to  the  peculiar 
nature  of  the  crop  to  be  grown.  He  should  be  something 
of  a  mechanic,  in  order  that  he  may  be  able  to  exercise 
skill  and  judgment  in  the  selection  of  his  farming  imple- 
ments, his  plows  and  wagons,  and  all  the  various  forms 
of  carpentry  that  will  be  sure  to  command  his  attention, 
sooner  or  later. 

He  should  not  be  ignorant  of  the  science  of  physics, 
which  treats  of  the  general  properties  of  bodies,  such  as 
light,  heat  and  electricity,  and  the  causes  which  modify 
these  properties. 

He  ought,  also,  to  know  something  about  geology,  the 
science  which  deals  with  the  structure  of  the  earth,  its 
formation,  its  rocks  and  its  soils.  We  will  readily  see  that 
this  is  necessary  in  order  to  understand  the  character  of 
soils,  and  be  able  to  judge  of  their  value  by  a  mere 
inspection. 

Lastly,  it  is  obvious  that  a  scientific  farmer  must 
needs  have  some  acquaintance  with  the  science  of  chem- 
istry. Of  all  the  sciences  relating  to  agriculture,  perhaps 
the  most  important  results  and  improvements  have  been 
derived  from  chemistry.  Chemistrv  makes  known  to  us 
the  composition  of  soils,  plants,  and  fertilizers,  and  enables 
us  to  adapt  one  to  the  needs  of  the  other. 

Among  the  benefits  to  be  derived  from  a  knowledge 
of  the  science  of  chemistry,  may  be  enumerated : 

1.  It  teaches  the  composition  of  soils,  fertilizers,  plants 
and  the  atmosphere. 

2.  It  acquaints  us  with  the  variety  and  quality  of  the 
food  that  different  plants  require  for  vigjorous  growth. 

3.  It  brings  to  our  attention  the  action  of  light,  heat, 
and  other  agencies  in  producing  plant  growth. 

4.  It  familiarizes  us  with  the  manufacture  of  fertil- 
izers, and  tells  us  how  to  utilize  various  refuse  matter  in 
preparing  wholesome  plant  food. 

5.  It  reveals  all  the  conditions  essential  to  fertilitv. 

son.. 

What  we  designate  as  '*soil"  is  the  earthy  matter  in 
which  plants  grow.  It  consists  of  different  proportions  of 
organic  matter  intermixed  with  very  finely  pulverized 
rock. 
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The  soil  with  which  the  farmer  is  interested,  is  the 
thin,  upper  surface,  in  which  plants  grow.  Owing  to 
the  fact  that  vegetable  matter  is  constantly  undergoing 
decomposition  in  the  soil,  under  the  oxidizing  influence  of 
the  air,  the  upper  layer  of  the  soil,  has  imparted  to  it  a 
darker  color  than  the  layer  immediately  underlying  it. 
This  has  caused  them  to  be  classified  as  soil  and  sub-soiL 
The  soil  is  usually  more  fertile  than  the  sub-soil,  owing  to 
the  presence  of  tnis  decaying  vegetable  matter,  and  prob- 
ably on  account  of  the  can)onaceous  matter  extracted 
from  the  air  by  the  growing  plant. 

This  black  vegetable  mold  we  are  accustomed  to  call 
humus,  and  it  is  known  to  play  a  conspicuous  part  in  plant 
growth.  In  addition  to  its  fertilizing  properties,  it  aids, 
mechanically,  in  maintaining  the  soil  in  a  friable  con- 
dition, thus  enabling  it  to  be  easily  penetrable  hj  the  air, 
heat,  and  moisture — all  essential  to  vegetable  life.  If  a 
soil  be  rich  in  humus,  and  underlaid  by  a  somewhat  com- 
pact sub-soil,  it  is  usually  fertile.  If  the  sub-soil  is  of  a 
very  porous  character,  resembling  sand  or  gravel,  it  is  ill 
adapted  to  retaining  plant  food,  and,  consequently,  much 
of  the  fertilizer  applied  to  the  upper  soil  will  be  washed 
down  out  of  reach  of  the  plant  roots  and  lost.  This  is 
especially  true  of  nitrogen. 

MECHANICAL  CLASSMCATION  OF  SODiS. 

Owing  to  the  very  large  per  cent,  of  sand  in  many 
soils,  and  its  presence  in  all,  it  has  been  suggested  that , 
they  be  classified  according  to  the  amount  of  sand  they 
contain.     Under  this  classification,  we  are  acquainted 
with  the  following  divisions: 

1.  Pure  clay,  from  which  no  sand  can  be  removed  by 
washing. 

2.  Strong  clay,  from  which  as  much  as  five  to  twenty 
per  cent,  of  sand  can  be  separated. 

3.  Clay  loam,  when  washing  will  remove  from  twenty 
to  forty  per  cent,  of  sand. 

4.  Loam,  when  a  soil  is  found  to  contain  as  much  as 
forty  to  seventy  per  cent,  of  sand. 

5.  Sandy  loam,  from  which  seventy  to  ninety  per 
c*ent.  of  sand  may  be  removed  by  washing. 

6.  Light  sand,  containing  more  than  ninety  per  cent, 
of  sand. 

When  a  soil  is  found  to  contain  a  notably  large  per 
cent,  of  carbonate  of  lime,  it  is  said  to  be  a  calcareous  or 
marly  soil. 

When  the  per  cent,  of  organic  matter  in  the  soil  is 
very  large,  it  is  usually  described  as  peat,  or  as  vegetable 
mold. 


If  a  considerable  quantity  of  clay  is  present  in  the 
soil,  it  is  said  to  be  "heavy."  A  large  per  cent,  of  sand, 
instead  of  clay,  would  cause  the  soil  to  be  described  as 
*' light." 

It  is  very  easy  to  classify  soils  in  this  way,  by  simply 
washing  out  the  sand  and  weighing  it,  and,  afterwards, 
calculating  the  per  cent,  of  sand  lost  in  the  process  of 
washing. 

We  hardly  deem  it  necessary  to  make,  at  present,  a 
more  extended  description. 

CHEMICAL  COMPOSITION  OF  SOILS. 

m 

Though  nearly  all  soils  are  made  up  of  the  same 
elements,  they  seldom  occur  in  any  two  soils  in  exactly 
the  same  proportions.  The  proportions  in  which  the 
different  elements  are  present,  will  vary  with  the 
character  of  the  rock  from  which  the  soil  was  originally 
formed  and  with  the  external  influences  incident  to  its 
formation.  A  disintegrated  sand-stone,  or  lime-stone  rock 
will  each  produce  a  soil  possessing  distinct  characteristics. 
The  difference  in  the  quality  and  value  of  different  soils 
for  agricultural  purposes,  results  largely  from  the 
different  proportions  of  certain  valuable  elements  that 
must  be  present  in  sufficient  quantities  if  healthy  growth 
is  to  be  accomplished. 

At  present,  there  are  known  to  the  chemist  about 
seventy  elements.  Only  fourteen  or  fifteen  of  these  are 
known  to  occur  in  the  average  soil,  and  believed  to  be 
essential  to  animal  and  plant  life.  In  as  much  as  the 
farmer  is  only  interested  in  these  fourteen  or  fifteen  ele- 
ments, we  shall  mention  only  these,  and,  afterwards,  refer 
briefly  to  their  properties. 

XOy-METALLIC  ELEMENTS.  METALLIC  ELEMENTS. 

Oxygen  (O)*  Potassium  (K) 

Hydrogen  (H)  Sodium  (Na) 

Nitrogen  (N)  Calcium  (Ca) 

Carbon  (C)  Magnesium  (Mg) 

Silicon  (Si)  Aluminum  (Al) 

Sulphur  (S)  Iron(Fe) 
Phosphorus  (P) 
Chlorin  (CI) 

To  the  above  may  be  added  Manganese  (Mn),  Iodine 
(I),  and  Fluorine  (F),  which  are  sometimes  present  in 
minute  quantities. 

*Tlie  letters  in  partnthesis  are  the  symbols  by  which  the  elements  are  designated 
for  convenience. 
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BRIEF  DESCRIPTION  OF  fHE  ELEHENTS  Df  fHE  SMML 

Oxygen  is  by  far  the  most  abundant  of  all  the  ele- 
ments. It  f onns  about  one-fifth  of  the  atmosphere,  where 
it  exists  in  a  free  and  uncombined  state,  as  a  gas.  It  is 
the  active  vital  principle  of  the  air  we  breathe.  It  con- 
stitutes about  one-half  of  the  solid  crust  of  the  earth,  and 
ei^ht-ninths  of  all  the  water.  In  these  latter  forms,  it 
exists  in  a  state  of  chemical  combination  with  other  ele- 
ments. It  combines  chemically  with  nearly  every  known 
element,  and  is  especially  important  in  building  up,  and 
destroying  all  forms  of  organic  matter.  In  a  free  state  it 
is  an  invisible  gas,  possessing  neither  taste  nor  smell. 
It  is  called  a  supporter  of  combustion,  because  wood, 
and  other  burning  substances,  when  plunged  into  it,  will 
burn  with  increased  brilliancy. 

Combustion,  such  as  is  constantly  taking  place  in  our 
stoves,  and  fire-places,  is  nothing  more  than  tne  result  of 
the  chemical  union  between  the  oxygen  of  the  air  and  tlie 
carbo^  and  hydrogen  of  the  fuel. 

Hydrogen,  is  another  very  abundant  element.  This 
is  the  element,  which  when  chemically  combined  with 
oxygen,  forms  water.  It  constitutes  about  one-ninth,  by 
weight,  of  all  water,  and  enters  into  the  composition  of 
all  plants  and  animals.  It  is  the  lightest  substance 
known.  Like  oxygen,  it  is  an  invisible  gas,  without  color, 
taste,  or  smell,  but,  unlike  oxygen,  instead  of  being  a  sup- 
porter of  combustion,  it  will,  itself,  burn  when  brought 
into  contact  with  a  flame.  It  is  seldom,  if  ever,  found 
in  a  free,  or  uncombined  state. 

Nitrogen,  composes  about  four-fifths  of  the  atmos- 

?>here.  In  addition  to  occurring  in  the  atmosphere,  it  is 
ound  also  in  plants  and  animals.  Its  sole  mission  in  the 
atmosphere  appears  to  be  to  dilute  the  oxygen,  ahd  thus 
prevent  its  too  violent  action.  Animals  cannot  exist 
when  left  to  breathe  nitrogen  alone,  and  yet  it  is  not 
poisonous.  Unlike  oxygen  and  hydrogen,  this  gas  will 
neither  burn,  nor  will  it  support  combustion.  A  burning 
splinter  immersed  in  a  jar  of  nitrogen  will  be  immediately 
extinguished.  Nitrogen,  when  chemically  combined  with 
hydrogen,  forms  a  gas  known  as  ammonia.  This  am- 
monia is  a  very  interesting  compound  to  the  farmer, 
because  it  constitutes  a  very  important  source  of  nitrogen 
as  a  plant-food. 

Carbon,  is  an  element  that  exists  in  three  distinct 
forms.  Charcoal,  coke,  and  lampblack  are  all  varieties 
of  the  first  form ;  graphite,  or  plumbago,  commonly  called 
black-lead  (and  used  for  making  lead  pencils),  is  the  sec- 
ond variety,  and  the  diamond,  which  is  pure  crystalized 
carbon,  is  the  third  form.    When  wood  is  burned  in  a 
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covered  heap,  the  greater  portion  of  the  residue  is  carbon . 
This  element  enters  largely  into  the  composition  of  all 
woody  substances,  and  when  it  burns,  it  unites  with  the 
oxygen  of  the  air  to  form  a  gas  known  as  carbon-dioxide, 
commonly  called  '' carbon ic  acid." 

Silicon  occurs  abundantly,  in  combination  with  oxy- 
g^en,  and  in  this  form  is  known  as  silica  (sand).  As  such, 
it  constitutes  a  large  portion  of  our  rocks  and  soils.  It 
forms  about  one-fourth  of  the  solid  part  of  the  earth.  It  is 
seen,  in  its  purest  form,  in  quartz  crystals.  The  sand 
used  by  glass  blowers  is  nearly  pure  quartz.  Some  chem- 
ists doubt  whether  silicon  is  a  necessary  constituent  of 
plants,  but  all  agree  that  it  is  found  in  the  stems  of  ^rass, 
wheat  and  corn,  and  in  various  varieties  of  vegetation. 

Sulphur.  We  are  all  quite  familiar  with  this  substance 
in  the  form  of  "  flowers  of  sulphur,''  found  in  everv  drug- 
house,  or  as  brimstone,  which  is  only  sulphur  mold^ed  into 
sticks.  Sulphur  possesses  a  well  known  yellow  color,  and 
burns  with  a  pale-blue  flame,  and  very  suffocating  odor. 
In  combination  with  oxygen  and  hydrogen,  this  element 
forms  sulphuric  acid,  or  ''oil  of  vitriol,"  one  of  the  strong- 
est of  the  acids.  Sulphuric  acid  is  very  extensively  used 
in  the  manufacture  of  fertilizers. 

Phosphorus.  To  the  farmer,  this  is  one  of  the  most 
important  of  the  elements.  It  composes  a  large  percent- 
age of  the  bones  of  all  animals,  and  is  found  in  the  soil, 
as  well  as  in  plants.  If  a  piece  of  bone  be  burnt  until  the 
ash  is  perfectly-  white,  there  will  be  left  a  larger  pro- 
portion of  ash  than  would'  be  obtained  by  burning  almost 
any  other  substance.  About  two-thirds  of  a  well  dried 
bone  is  composed  of  ash.  This  ash  is  very  different  from 
all  other  ash,  with  which  we  are  familiar,  in  that,  it  is 
almost  wholly  composed  of  calcium,  oxygen,  and  phos- 
phorus. 

In  a  chemically  pure  state,  phosphorus  is  a  soft,  yel- 
lowish solid  that  emits  a  white  smoke  when  exposed  to 
the  air,  and  takes  fire  very  easilj.  It  has  such  a  strong 
affinitjr  for  the  oxygen  of  the  air,  that  it  is  necessary  to 
keep  it  under  the  surface  of  water.  This  substance  is 
very  largely  used  in  the  arts,  but  to  the  farmer  it  is  chiefly 
valuable  as  a  constituent  of  phosphoric  acid  to  which  we 
shall  have  occasion  to  refer  more  extensively  hereafter. 

Chlorin.  This  element  is  never  found  in  a  free  state, 
but  always  in  combination  with  other  elements.  Its 
principle  compounds  are  with  hydrogen  when  it  forms 
nydrochloric  or  muriatit  acid,  and  with  sodium,  when  it 
forms  common  salt.  Chlorin  occurs  in  the  ash  of  plants  as 
well  as  in  the  soil.  In  the  form  of  common  salt  it  is  an 
abundant  constituent  of  seawater.  It  is  a  poisonous  gas, 
very  irritating  to  the  throat  and  lungs. 
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,  All  of  the  elements  above  referred  to  as  occurring  in 
the  soil,  are  desig^nated  by  the  chemists  as  '*non -metallic 
elements,"  sometimes  called  ''iion'Uietah.'' 

The  six  remaining  ones  to  be  described  are  known  as 
•'metallic  elements, "or  **metals." 

Of  these,  the  first  to  engage  our  attention  is  potassium. 
This  is  a  soft  metallic  substance,  lighter  than  water,  and 
possessing  a  very  strong  affinity  for  oxygen.  So  strong 
IS  its  attraction  for  this  element,  that  it  must  be  kept 
under  the  surface  of  naphtha,  a  liquid  which  contains  no 
oxvgen.  The  pure  metal  is  very  hard  to  obtain,  and  was 
unknown,  prior  to  the  early  years  of  the  present  century. 
In  combination  with  oxygen  and  hydrogen,  this  metal 
forms  caustic  potash.  It  is  very  valuable  as  a  constituent 
of  soft  soap,  and  is  utilized  in  various  industrial  oper- 
ations. To  the  agriculturist  it  is  indispensable  in  growing 
successfully  all  of  his  various  crops.  It  is  potassium  in 
some  form  of  combination  that  supplies  his  crops  with 
all  the  potash  they  demand.  We  will  speak  of  potash 
more  at  length  later  on. 

Sodium  is  a  soft  white  metal  very  similar  in  appear- 
ance and  properties  to  potassium.  Common  salt  is  sodium 
combined  with  chlorin.  Sodium  occurs  combined  with 
nitrogen  to  form  salt-petre,  a  very  valuable  fertilizer. 
Caustic  soda  is  a  compound  of  this  element  with  oxygen 
and  hydrogen,  and  possesses  properties  similar  to  caustic 
potash.  Caustic  soaa  is  used  extensively  in  making  hard 
soap,  and  for  other  purposes. 

Calcium  is  a  metal  very  difficult  to  separate  from  its 
compounds.  With  oxygen,  it  forms  common  unslaked 
lime.  Marble,  limestone,  and  chalk  are  all  combinations 
of  calcium  with  other  elements. 

Magnesium  and  aluminum,  are  both  hard,  white 
metals,  the  former  is  a  constituent  of  magnesian  lime- 
stone, sometimes  called  dolomite,  while  the  latter  is  a 
constituent  of  all  clay  and  slate  rocks.  Magnesium  is  a 
very  light,  brittle  metal,  and  burns  in  the  air  with  a 
brilliant  flame.  The  light  is  so  intensely  brilliant  that  it  is 
largely  used  in  taking  photographs  at  night  in  dark  caves. 

Aluminum  possesses  splendid  properties,  such  as 
lightness  and  durability,  that  adapt  it  to  varied  aiid  ex- 
tensive use  in  the  arts,  but  owing  to  the  fact  that  no 
method  has  yet  been  discovered  by  which  it  can  be 
cheaply  separated  from  its  compounds,  it  has  not  yet 
come  into  such  general  use  as  its  merits  would  justify. 
Improvements  are  constantly  being  made  in  this  direc-* 
tion,  and,  ere  long,  we  may  expect  to  see  aluminum  in 
very  general  use. 

Iron,  is  a  ver^^  common  metal  with  which  every  body 
is  familiar.    It  is  too  well  known  to  need  description. 
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The  yellow  substance  so  of  ten  taken  for  gold,  is  sulphide 
of  Iron,  or  ** fool's  gold/*  The  ores  of  iron,  such  as  hema- 
tite and  limonite,  occur  in  abundance,  and  are  used  in 
immense  quantities  in  the  manufacture  of  this  useful 
metal.  Iron  is  found  in  all  soils,  and  constitutes  the 
coloring  matter  of  clays.  It  exists  also  in  a  great  variety 
of  minerals. 

All  the  elements  enumerated  and  briefly  described 
above,  are  of  interest  to  the  farmer  only  because  they  are 
verv  sure  to  occur  in  every  productive  soil.  All  soils  will 
probably  contain  each  of  these  elements,  but  no  two  soils 
will  be  apt  to  contain  them  in  exactly  the  same  propor- 
tions. Experience  has  demonstrated,  however,  that  only 
three  of  them,  namely,  phosphorus,  potassium,  and  nitro- 
gen, are  likely  to  become  aeficient  in  the  soil  under  a 
continuous  system  of  cropping.  Sometimes  we  find  it 
necessary  to  use  other  substances,  such  as  gypsimi,  in 
order  to  render  our  lands  thoroughly  productive,  but 
such  are  never  taken  into  account  m  estimating  the 
values  of  commercial  fertilizers. 

Such  substances  as  gypsum  (land-plaster)  and  lime 
are  only  added  to  soils  tnat  are  sour  and  contain  large 
quantities  of  organic  matter.  Such  lands  are  very  apt  to 
contain  elements  of  plant-food,  such  as  nitrogen,  in  an 
unavailable  fonn.  The  application  of  lime  in  moderate 
quantities,  to  such  a  soil,  serves  to  correct  the  aciditv  of 
tne  soil,  decompose  the  organic  matter  (humus)  and  place 
the  nitrogen  in  a  condition  where  it  can  be  taken  up  by 
the  plant. 

THE  OBJECT  OF  MANURES. 

In  order  that  every  plant  may  be  enabled  to  gprow  to 
the  best  advantage,  it  snould  have,  in  addition  to  light, 
heat  and  water,  a  deep  and  fertile  soil.  The  laws  that 
regulate  the  supply  of  sunshine  and  rain  are  beyond  our 
control ;  but  ail  the  other  conditions  so  essential  to  a 
fertile  soil  are  entirely  within  our  keeping,  and  should  be 
guarded  with  vigilance.  Appreciating  this  fact,  it  should 
be  the  object  of  the  farmer  to  prepare  his  soil  in  the  very 
-best  manner,  to  select  lands  best  adapted  to  the  crops  to 
be  grown,  and  to  fertilize  constantly  (but  not  excessively) 
so  that  his  farm,  instead  of  decreasing,  will  increase  m 
value  the  longer  it  is  used.  We  will  say,  then,  that  the 
objext  of  manure  is  to  render  our  lands  fertile  and  pro- 
duce  good  crops. 

WHAT  IS  MANURE? 

Ordinarily  this  query  might  be  answered  by  saying 
that  manure  is  any  material  which  when  added  to  a  sou 
increases  its  fertility,  or,  in  common  language,  it  may 
simply  imply  the  droppings  of  domestic  animals,  these 
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droppings,  all  thoughtful  farmers  will  be  careful  to  save 
and  use  for  agricultural  purposes.  It  is  easy  for  us  to 
understand  why  this  animal  excrement  is  of  so  much 
practical  importance  to  the  farmer.  It  is  simply  because 
it  contains  the  elements  of  plant-food — phosphoric  acid, 
potash,  and  nitrogen — so  essential  to  vegetation,  in  a 
convenient  form  to  be  used  in  plant-growth.  'When  we 
bum  a  plant,  the  material  left  behind  in  the  form  of 
ash  will  contain  the  elements  that  the  plant  derived 
from  the  soil  during  its  period  of  growth.  The  very 
same  action  ensues  wnen  the  plant  is  more  slowly  oxidized 
(burnt)  in  the  body  of  the  animal.  The  animal  also 
oxidizes  that  portion  of  the  plant-food,  such  as  carbon, 
which  is  obtained  from  the  air. 

The  animal  excrement,  then,  will  be  composed  of  a 
large  proportion  of  what  may  be  termed  the  **ash  ele- 
ments" of  plants,  together  with  nitrogen,  in  organic 
compounds,  which  naturally  decomposes,  enabling  it  to 
form  ammonia,  and  there  is  also  present  a  considerable 
quantity  of  woody -fibre  and  other  indigestible  material. 

It  is  obvious,  therefore,  that  the  droppings  of  animals 
are  .composed  of  all  the  elements  of  plant-food  that  were 
derived  oy  the  plant,  from  the  soil,  during  growth,  and 
also  the  carbonaceous  matter  originally  obtained  from 
the  atmosphere,  this  matter  subserving  to  decompose 
other  material,  and  also  assisting  in  retaining  other  food 
that  plants  must  procure  from  the  air. 

VALUE  OF  HOHE-HAOE  MANURE. 

Perhaps  one  of  the  chief  sources  of  profit  on  a  well 
kept  farm  is  the  manure  obtained  from  stock.  No  farmer 
is  desirous  of  farming  economically  who  neglects  this 
very  important  matter.  Unless  properly  cared  for, 
manure  is  sure  rapidly  to  lose  much  of  its  value. 

All  manure  does  not  possess  the  same  agricultural 
value,  neither  does  the  excrement  from  one  animal 
possess  the  same  value  at  different  times.  The  manure 
from  a  well  fed  animal  is  much  more  valuable  than  that 
from  a  poorly  fed  one.  The  droppings  of  a  half  starved 
animal  possess  little  value  as  a  fertilizer.  It  is  hardlv 
profitable  to  use,  but  when  the  animal  has  been  well  fed, 
on  a  rich  diet  like  cotton-seed  meal  or  wheat  bran,  it  has 
been  proven  that  the  plant  food  locked  up  in  the  animal 
manure  is  more  valuaole  from  a  money  standpoint  than 
was  the  food  itself  when  purchased  in  the  market. 
When  fed  to  stock,  cotton-seed  meal  is  known  to  produce 
a  manure  of  excellent  quality.  These  seeds  are  now 
used  in  immense  quantities  as  a  source  of  nitrogen  in 
the  manufacture  of  commercial  fertilizer,  but  it  would  be 
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much  better  for  the  farmer  who  ctows  his  seed  to  ex- 
change them  for  an  equal  weight  oi  hulls  and  meal.  The 
manufacturer  is  generally  willing  to  make  this  agree- 
ment, and  finds  his  profit  in  the  oil  collected  irom 
pressing  the  seed.  Upon  the  other  hand,  the  oil  in  the 
seed  has  no  fertilizing  value,  and,  in  this  wav,  the  farmer 
would  gain  more  real  plant  food  by  making  the  exchange. 
Then  by  purchasing  phosphoric  acid  and  potash,  and 
mixing  them  with  the  meal,  he  will  have  another  com- 
I  plete   fertilizer   to    supplement   his  store  of  barn -yard 

manure. 

HOW  TO  PRESERVE  MANURE. 

I 

If  animal  manure  be  allowed  to  remain  in  the  lot,  or 
in  the  field,  exposed  to  the  sun  and  rain,  it  will  very  soon 
depreciate  in  value.    If  kept  too  dry,  under  cover,  it  accu- 

I  mulates  a  considerable  amount  of  heat,  and  much  of  the 

nitrogen  will  be  driven  oflf  in  the  form  of  ammonia.    To 

I  remedy    this,   in  addition  to   being  kept  under  cover, 

!  manure  should,  from  time  to  time,  be  sprinkled  with 

I  water,  and  every  several  days  with  land-plaster  (sulphate 

I  of  lime  or  gypsum). 

It  will  be  very  easy  for  us  to  understand  the  chemi- 
cal change  that  takes  place  after  a  very  brief  explana- 
tion.     During  the  fermenting  process  in  the  manure 

'  heap,  carbon -dioxide  gas  is  given  oflF,  and  likewise  am- 

monia, simultaneously  with  the  decomposition  of  the 
material  constituting  the  heap.  These  two  substances 
will  at  once  combine  to  form  carbonate  of  ammonia, 
which  is  very  volatile.  Now,  when  land-plaster  is  added, 
the  carbon-dioxide  contained  in  the  carbonate  of  ammonia 
will  unite  with  the  lime,  composing  the  plaster,  forming 

I  the  carbonate  of  lime;  and  the  sulpnuric  acid  which  was 

previously  combined  with  the  lime  in  the  plaster,  will  be 

I  set  free,  and  will  at  once  unite  with  the  ammonia  con- 

tained in  the  carbonate  to  form  sulphate  of  ammonia, 
which  will  not  volatilize  as  was  the  case  with  the  car- 
bonate. 

Sprinkling  with  water,  from  time  to  time,  serves  to 
prevent  the  heap  from  becoming  too  heated.  Where  one 
IS  engaged  in  growing  grasses  to  any  considerable  extent, 
it  win  be  found  more  economical  to  spread  the  manure  on 
the  grass  as  fast  as  it  is  collected.      In  this  way  all  loss 

!  that  would  result  from  leakage,  on  account  of  the  manure 

remaining  exposed  in  the  lot,  will   be  saved  by  being 

I  washed  directly'  to  the  roots  of  the  growing  grass  to  be 

appropriated  as  plant  food. 

Urine  from  domestic  animals  should  be  most  carefully 

{^reserved,  because  it  contains  valuable  elements  of  plant- 
ood  in  a  readily  available  form.     It  possesses  equal  value 
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with  the  solid  excrement  as  a  manure.  In  order  that  it 
ma}*^  be  preserved  as  far  as  possible  a  sufficient  quantity 
of  straw  should  be  kept  spread  upon  the  floor  of  the  stall 
in  which  the  animal  is  kept.  It  will  also  be  well  to 
sprinkle  fresh  land-plaster  over  the  straw  to  retain  the 
easily  volatile  ammonia  that  would  otherwise  be  sure  to 
escape  during  fermentation.  Every  day  or  two,  this  lit- 
ter snould  be  transferred  to  the  manure  heap  to  undergo 
decomposition.  The  stall  should  be  kept  in  a  clean  con- 
dition, all  the  scraping  being  added  to  the  heap  and 
treated  as  previously  directed. 

Too  much  stress  cannot  be  laid  upon  the  necessity  of 
preserving  home-made  manure,  and  a  prominent  object 
will  have  oeen  gained  if  this  bulletin  shall  be  the  means 
of  inducing  our  farmers  to  give  this  matter  serious  con- 
sideration, and  cause  them  to  resolve,  from  this  time  on, 
not  to  cast  aside  valuable  fertilizers  that  could  be  profit- 
ably employed. 

COHHBRCIAL  FERTILIZBRS. 

Not  many  of  our  farmers,  even  though  they  practice 
a  most  rigid  system  of  economy,  will  be  enabled  to  save 
from  the  various  domestic  sources  a  sufficient  quantity  of 
fertilizers  to  supply  their  various  agricultural  needs. 

Here  then  comes  the  necessity  tor  buying  commercial 
fertilizer's,  and  for  knowing  how  and  what  to  buy. 

As  before  stated,  the  design  of  commercial  fertilizers 
is  to  supply  in  an  available  form  the  three  elements  of 
plant-food,  viz.:  phosphoric  acid,  potash  and  nitrogen, 
that  are  likely  to  become  deficient  under  a  continuous  sys- 
tem of  cultivation.  A  commercial  fertilizer  may  contain 
one  or  more  of  these  substances.  A  complete  fertilizer  is 
one  known  to  contain  all  three  of  them  in  proper  propor- 
tions. A  soil  may  or  may  not,  need  to  be  supplied  with  a 
complete  fertilizer.  Much  will  depend  upon  the  system 
of  cropping  that  has  been  practiced.  One  crop  will  require 
moreoi  one  particular  element  to  grow  successfully,  than 
another  crop  would  likely  employ.  Such  an  element,  if 
not  re-supplied  to  the  soil  in  the  form  of  a  fertilizer,  will 
soon  become  exhausted  in  the  soil.  In  this  way  the  soil 
would  soon  be  rendered  unproductive  and  incapable  of 
yielding  good  crops.  This  is  a  fact — it  is  reason — it  is 
plain  common  sense^-snid  yet  we  encounter  men  every 
day  who  claim  to  be  intelligent,  who  are  always  ready  to 
disparage  the  use  of  commercial  fertilizers,  and  advise  all 
to  leave  them  severely  alone'. 

Doubtless  many  of  our  so-called  **  commercial  fertil- 
izers" are  frauds,  put  upon  the  market  by  a  class  of 
dealers  whose  only  aim  is  to  swell  their  own  purses  by 
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practicing  their  nefarious  tralBHc.  It  is  the  province  of 
the  chemist  to  find  these  men  out,  and  expose  their  ras- 
cality. Much  has  already  been  accomplished  along  this 
line,  and  much  remains  to  be  done. 

Luckily,  and  naturally,  laws  have  been  enacted  by 
the  legislatures  of  the  several  States  that  provide  a  punish- 
ment for  those  who  choose  to  make  their  living  in  this 
way,  and  these  laws  were  passed  solely  to  serve  as  a 
means  of  protection  to  the  farmer.  If  a  manufacturer  or 
a  dealer  is  detected  in  an  attempt  to  defraud,  by  palming 
off  on  the  purchaser  worthless  goods,  the  strong  arm  of 
the  law  comes  at  once  to  the  buyer's  rescue  and  metes  out 
a  just  punishment  to  the  def  rauder. 

Our  laws  do  not  prescribe  any  standard  for  the  com- 

f)osition  of  a  commercial  fertilizer — the  manufacturer  is 
eft  free  to  make  his  own  standard — but  the  law  does 
^  j)rescribe  that  the  fertilizer  he  offers  for  sale  shall  be  up 
to  the  standard  claimed  by  the  manufacturer.  The  license 
granted  the  manufacturer  to  sell  his  article,  does  not  cer- 
tify to  the  value  of  the  fertilizer,  but  simply  states  that 
the  manufacturer  or  dealer  offers  for  sale  a  fertilizer  that 
is  declared  to  contain  a  certain  per  cent,  of  phosphoric 
acid,  potash  and  nitrogen,  and  that  a  sample  of  the  fertil- 
izer has  been  deposited  with  the  Commissioner  of  Agri- 
culture to  be  analyzed  by  the  chemist,  whom  the  State 
empk)ys  for  that  purpose.  The  claimed  and  found  analy- 
ses are  then  published  in  Bulletin  form,  in  parallel  col- 
umns, and  the  purchaser  is  enabled  to  see  at  a  glance  the 
exact  composition  of  the  fertilizer  he  proposes  to  buy. 

Frequent  letters  have  been  received  at  this  office 
during  the  past  year  asking  for  information  in  regard  to 
buying  and  using  commercial  fertilizers.  Now  that  the 
season  for  purchasing  is  fast  approaching,  it  may  be  well 
to  devote  the  remaining  pages  oi  this  Bulletin  to  answer- 
ing these  niunerous  inquiries,  in  order  that  those  who 
contemplate  buying  may  know  how  to  do  so  intelligently; 
understand  how  to  buy,  what  to  buy,  and  how  much  to 
buy. 

Before  we  can  understand  how  to  buy,  we  must  first 
know  just  what  we  desire— wliat  we  are  buying.  It  will, 
therefore,  be  well  for  us  to  consider,  somewhat  briefly, 
the  three  fertilizing  elements  necessary  to  be  supplied 
from  time  to  time,  to  maintain  the  fertility  of  all  soils, 
viz. :  phosphoric  acid,  potash  and  nitrogen.  It  will  be  well 
also,  to  note  the  forms  in  which  these  several  substances 
exist,  their  mode  of  occurrence,  their  composition  and  the 
sources  whence  they  may  be  best  obtainea  for  utilization 
in  the  manufacture  of  fertilizers. 
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PHOSPHORIC  ACID. 

When  the  term  •'phosphoric  acid"  is  used  in  con- 
nection with  the  chemical  analysis  of  a  fertilizer,  it 
signifies  a  compound  which  is  really  not  phosphoric  acid, 
but  simply  one  of  phosphorus  and  oxygen.  True  phos- 
phoric acid  could  not  well  exist  as  such  in  a  fertilizer.  So 
that  in  an  analysis,  the  numbers  under  the  heading  "phos- 
phoric acid ''  state  the  amount  of  phosphoric  oxide  (PgOj) 
above  mentioned,  that  is  equivalent  to  the  phosphoric 
acid  in  the  form  of  phosphate  of  calcium  (bone  phos- 
phate) actually  existing  in  the  fertilizer.  True  phospho- 
ric acid  is  a  compound  of  three  elements,  viz. :  phosphorus, 
hydrogen  and  oxygen,  but  in  the  form  in  which  we  are 
accustomed  to  use  the  term  the  hydrogen  of  the  acid  has 
been  displaced  by  some  other  substance,  usually  lime 
(calcium)  and  a  salt  formed  which  is  known  to  the 
chemist  as  tri-calcic  phosphate.  It  is  very  customarj^  to 
speak  of  this  compound  as  "insoluble  phosphoric  acid," 
because  only  a  very  small  portion  of  it  is  readily  soluble 
in  water. 

"Insoluble  phosphoric  acid,"  then,  is  the  form  in 
which  phosphorus  exists  in  most  soils,  in  bones,  and  like- 
wise in  most  rocks  which  are  employed  in  the  manufac- 
ture of  commercial  fertilizers  (super-phosphates,  etc). 
Bones  being  of  an  organic  nature,  are  more  rapidly  disin- 
tegrated in  the  soil  than  the  rock  from  which  the  so-called 
rock-phosphate  is  derived,  and  hence,  in  a  crude  state, 
when  both  are  finely  ground  and  mixed  with  the  soil,  the 
ground  bone  will  be  rendered  much  more  quickly  avail- 
able as  a  plant-food.  The  rapidity  with  which  eitljer  is 
converted  into  an  available  form  will  vary  greatly  with 
the  character  of  the  soil,  its  condition  after  cultivating 
different  varieties  of  crops,  its  composition,  etc. 

As  insoluble  rock-phosphate,  phosphoric  acid  occurs 
in  immense  quantities  m  Florida,  Soutn  Carolina,  and  in 
considerable  quantities  also  in  Alabama,  California  and 
North  Carolina.  In  Florida  and  South  Carolina  the  sup- 
ply is  practically  inexhaustible.  In  view  of  tlie  fact  that 
the  demand  for  commercial  fertilizers  is  increasinj^  all  the 
while,  it  is  not  improbable  that  the  State  of  Florida  will 
yet  become  immensely  wealthy  from  the  development  of 
this  single  industry.  The  quality  of  the  phosphate  rock, 
mined  in  this  State,  is  not  inferior  to  that  mined  elsewhere 
in  the  United'  States,  and  the  attention  of  the  whole 
country  has  been  directed  to  the  phosphate  deposits  of 
Florida. 

As  the  farmers  become  more  and  more  appreciative 
of  the  benefits  to  be  derived  from  the  use  of  fertilizers  we 
may  expect  to  see  the  demand  for  Florida  phosphate 
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increase,  until  after  a  while  the  phosphate  industry  will 
become  to  Florida  what  the  iron  industry  is  to  Alabama. 

Phosphoric  acid  is  more  universally  deficient  in  soils 
than  any  other  substance  necessary  to  the  growth  of 
plants,  hence  the  great  importance  of  phosphatic  manures. 

In  a  chemical  analysis,  this  acid  is  usualljr  reported 
under  two  divisions,  namely,  "available^'  and  "insoluble" 
phosphoric  acid.  They  have  very  different  commercial 
values,  the  ** available"  being  usually  estimated  at  .07^^ 
cents,  and  the  •'insoluble"  at  .02  cents  per  pound — ^the 
latter  is  the  least  valuable  of  all  forms  of  phosphate. 

The  way  in  which  the  crude  phosphate  rock  is  usually 
rendered  soluble  and  readily  available,  is  by  treating  it 
with  sulphuric  acid,  thus  converting  it  into  what  is  known 
as  super-phosphate  or  acid-phospnate.  This  may  be 
accomplished  V  mixing  the  ground  rock  with  half  its 
weight  of  sulphuric  acid  (previously  mixed  with  two  or 
three  times  its  'weight  of  water).  The  water  should  be 
first  placed  in  the  vessel  that  is  to  contain  the  mixture  of 
acid  and  water,  and  the  acid  should  be  added  very  slowly 
(because  a  great  evolution  of  heat  and  steam  will  be  sure 
to  occur)  and  should  be  stirred  constantly.  Next  pour 
the  acid  upon  the  ground  rock,  thoroughly  mix,  and  allow 
the  mixture  to  stand  about  an  hour.  At  the  expiration  of 
this  time,  the  re-action  will  have  been  complete,  and  then 
the  mixture  will  soon  dry  and  be  free  from  moisture.  As 
a  means  of  getting  rid  of  any  excess  of  acid,  rich  earth, 
saw  dust  or  ashes  are  raixea  with  the  mass,  these  will 
serve  to  neutralize  the  excess  of  acid. 

Doubtless  it  will  be  better  for  the  average  farmer  to 
buy  his  super-phosphate  directly  from  the  manufacturer 
or  dealer,  rather  than  encounter  the  risk  of  making  for 
himself  an  article  of  inferior  quality. 

POTASH. 

When  the  word  '*potash"  is  used  in  reporting  a  fer- 
tilizer analysis,  it  always  signifies  the  compound  of 
potassium  and  oxygen,  known  as  potassium  oxide  (K^  O) 
or  potash.  It  really  never  occurs  in  this  form  in  a  lertil- 
izer,  but  chemists  prefer  to  report  it  in  this  way  merely  as 
a  convenient  standard  for  reference.  Potash  generally 
occurs  in  f ertilizei's  in  such  forms  as  the  chloride  (muriate), 
sulphate  or  carbonate  of  potash,  and  in  an  analysis,  under 
the  column  marked  ''potash,"  we  have  only  to  remember 
that  the  figures  used  simply  denote  the  per  cent,  of  actual 
potash  (Kf  O)  that  is  equivalent  to  the  sulphate,  chloride 
or  carbonate  of  potash  that  is  contained  in  the  fertilizer 
reported. 
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Potash  occurs  widely  distributed  in  the  soil  in  various 
complex  mineral  compounds.  It  also  constitutes  a  very 
large  proportion  of  the  ashes  of  plants.  It  is  the  chief 
fertilizing  ingredient  derived  from  wood  ashes,  when  they 
are  spread  upon  the  soil. 

Potash  is  also  found  in  other  forms  of  combination — 
sometimes  mixed  with  common  salt — and  is  dug  in  im- 
mense quantities  from  mines  far  below  the  surface  of  the 
earth.  The  largest  and  most  important  potash  salt  mines 
are  located  near  Stassf urt,  in  Germany.  From  these 
immense  mines  these  salts  are  imported  in  the  form  of  sul- 
phate of  potash,  muriate  (chloride)  of  potash,  kainit,  etc. 

Commencing  near  the  Stassfurt  mines  only  a  few 
years  back,  the  use  of  potash  salts  as  a  fertilizer,  has 
already  become  universal  in  Germany — has  extended 
largely  over  the  European  Continent,  and,  finally,  has 
rendered  much  of  the  barren  soil  of  our  own  country  pro- 
ductive, and  even  the  coflfee  fields  of  Brazil  have  been 
made  to  feel  the  beneficial  effects  of  its  application. 

Formerly  the  amount  used  per  annum,  was  only  a 
few  hundred  tons,  now  the  annual  consumption  reaches 
many  thousand  tons. 

It  is  more  than  possible  that  as  our  knowledge  in 
regard  to  using  fertilizers  increases,  it  will  be  found  that 
we  were  once  not  fully  appreciative  of  the  benefits  to  be 
derived  from  a  liberal  application  of  potash  fertilizers  to 
our  soils. 

Mr.  G.  H.  Whitcher,  Director  of  the  New  Hampshire 
Experiment  Station,  has  written  a  learned  article  along 
this  line,  in  which  he  points  out  that  the  ratio  of  phos- 
phoric acid  to  potash,  as  found  in  the  ashes  of  plants  is  as 
1  is  to  3,  whereas  in  compounding  the  fertilizers  used  in 
producing  that  plant,  the  ratio  adopted  was  just  the 
reverse,  viz.:  three  parts  of  phosphoric  acid  to  one  of 
potash.  This  gentleman  inaugurated  a  series  of  experi- 
ments to  test  the  correctness  of  his  idea,  and  the  results 
obtained  were  highly  satisfactory.  So  strong  is  Prof. 
Whitcher 's  belief  that  the  average  commercial  fertilizer 
contains  a  deficiency  of  potash,  tliat  he  was  constrained 
to  close  his  adnlirable  article  with  the  following  vigorous 
language :  '  *T  wish  to  say  that  I  am  thoroughly  convinced 
that  our  fertilizer  manufacturers  must  give  us  in  New 
Hampshire  more  than  four  per  cent,  of  potash,  and  from 
other  New  England  States,  I  am  recei^^ng  letters  which 
convince  me  that  New  England,  as  a  whole,  would  be 
benefitted  by  ten  per  cent,  of  potash  in  the  fertilizers 
used,  and  were  I  to  buy  prepared  fertilizers  to-day  for  our 
general  crops,  I  would  get  some  of  the  so-called  '  special 
potato  fertilizers,'  since  they  have  more  potash  than  any 
others  in  the  market.'' 


19 

NITROGEN. 

In  its  natural  state,  nitrogen  is  a  gas.  As  such,  it 
could  not  well  exist  in  a  fertilizer.  Whenever  reference 
is  made  to  nitrogen,  therefore,  in  a  fertilizer,  the  intention 
is  not  to  state  that  it  really  exists  in  that  fertilizer  as 
simple  nitrogen.  As  it  occurs  in  fertilizers,  it  is  always 
combined  with  other  elements,  and  may  be  present  in 
several  different  forms  of  combination,  to-wit:  1st,  in  the 
form  of  organic  matter,  either  animal  or  vegetable;  as 
dried  blood,  flesh,  tankage,  tobacco  stems  and  cotton  seed 
meal;  2d,  as  nitrates;  as  nitrate  of  soda,  nitrate  of  potash, 
etc.;  3d,  in  the  form  of  ammonia  compounds;  as  sulphate 
of  ammonia. 

According  to  the  official  method  for  analyzing  fer- 
tilizers, the  chemist  does  not  attempt  to  ascertain  and 
state  in  precisely  what  form  the  nitrogen  is  present  in  a 
fertilizer.  Accordingly,  when  an  analysis  is  reported,  in 
the  column  under  the  heading  **  nitrogen,"  the  figure^ 
used  are  simply  intended  to  state  the  amount  of  nitrogen 
present,  without  regard  to  the  form  in  which  it  exists, 
or,  in  other  words,  these  figures  tell  us  how  much  nitrogen 
the  fertilizer  would  contain  if  it  were  all  present  in  the 
form  of  pure  nitrogen  gas. 

SOURCES  OF  NITR06EII  AS  A  FERTILIZER. 

Nitrogen  is  one  of  the  most  expensive  elements  of 
plant-food.  It  is,  at  the  same  time,  one  of  the  most  im- 
portant, and  is  also  the  most  difficult  to  keep  in  the  soil 
to  supply  the  needs  of  growing  crops.  When  it  is  present 
in  the  form  of  nitrate  of  soda  or  nitrate  of  potash  it  is 
dissolved  and  carried  out  of  the  rea(4i  of  the  plant  roots 
very  rapidly  by  water. 

If  present  in  the  form  of  ammonia,  as  it  occurs  in 
manure  heaps,  unless  precautions  are  taken,  a  very  larg^e 
per  cent,  of  it  will  escape  into  the  air.  And  when  it  is 
applied  to  the  soil  in  the  form  of  ammonia,  it  will  soon 
be  changed  into  the  form  of  nitrate,  and  as  a  nitrate,  if 
not  very  soon  appropriated  bv  the  growing  plant,  it  will 
be  dissolved  and  carried  off  oy  the  soil  water.  So  that 
in  whatever  form  nitrogen  is  employed  as  a  fertilizer  it  is 
exceedingly  difficult  to  manage  so  as  not  to  waste  a  con- 
siderable portion  of  it.  It  is  always  necessary,  there- 
fore, on  account  of  these  facts,  ancl  also  on  account  of 
its  high  cost,  to  exercise  the  utmost  care  whenever  nitro- 
gen is  employed  as  a  fertilizer. 

The  largest  natural  source  of  this  element,  at  present, 
is  from  the  Tar^e  nitre  beds  that  occur  in  Chili.  In  these 
beds  it  exists  m  the  form  of  nitrate  of  soda,  sometimes 
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called  Chilian  salt-petre.  This  salt  has  a  very  extended 
use  for  fertilizing  purposes,  both  as  a  top  dressing  for 
crops  and  for  mixing  in  commercial  fertilizers. 

Nitrogen  is  also  found  native  in  the  form  of  nitrate 
of  potash,  in  the  soil  of  limestone  caverns  and  also  tinder 
houses. 

Artificial  nitre-beds  may  be  easily  prepared  by  mix- 
ing the  scrapings  from  the  poultrv  yard  with  various 
waste  material  occurring  about  the  farm,  and  afterwards 
mixing  with  rich  earth,  and  sprinkling  now  and  then 
with  water.  The  heap  should  be  covered  with  some 
porous  material  to  absorb  any  nitrogen  that  might  escape 
mto  the  air.  Although  nitrogen  occurs  in  great  abund- 
ance in  a  free  state  in  the  atmosphere,  there  are  only 
a  very  few  plants  that  are  known  to  employ  the  atmos- 
pheric nitrogen  as  a  food  while  growing. 

There  is  a  division  of  plants,  known  as  the  legumes, 
including  the  pea,  bean  and  clover  families,  tnat  is 
capable  of  employing  this  nitrogen  during  growth.  Just 
how  they  are  able  to  do  so,  is  still  quite  imperfectly 
understood.  It  has  been  asserted  by  some  that  these 
plants  took  in  this  nitrogen  directly  from  the  air,  through 
very  minute  breathing  pores  that  occur  on  the  under 
surface  of  their  leaves,  out  this  theory  now  appears  to 
have  very  few  adherents. 

It  seems  more  probable  that  the  atmospheric  nitro- 
gen is  secured  through  the  agency  of  minute  microscopic 
fungii  that  infest  the  roots  of  these  leguminous  plants. 
Upon  these  plants  there  has  been  observed  certain  tuber- 
cles or  swellings,  in  which  this  fungus  growth  subsists. 
This  fungus  is  itself  a  little  plant,  and  its  manner  of 
growth  is  very  similar  to  that  of  the  yeast  plant,  which 
IS  known  to  be  the  agency  which  produces  alcoholic  fer- 
mentation in  sugar  solutions. 

We  may,  perhaps,  be  warranted  in  asserting  that 
some  plants  at  least,  are  capable  of  using  during  growth 
the  nitrogen  of  the  air,  and  that  their  ability  to  do  so  is 
due  to  a  certain  ferment,  which,  in  the  presence  of 
warmth,  moisture  and  darkness,  feeds  upon  the  free 
atmospheric  nitrogen,  and,  as  a  result,  nitrates  are 
formea,  and  in  this  form  the  growing  plants  utilize  the 
nitrogen  which  this  ferment  has  thus  rendered  available. 
We  are  now  prepared  to  understand  why  it  is  that  certain 
plants,  like  cow-peas  and  clover,  are  highly  beneficial  in 
a  system  of  crop  rotation.  Such  plants  gather  from  the 
atmosphere,  and  supply  to  the  soil  the  most  expensive 
element  of  plant  fooa  that  would  otherwise  have  to  be 
supplied  in  the  form  of  a  purchased  fertilizer. 
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As  before  stated,  whenever  it  is  found  necessary  to 
buy  artificial  fertilizers,  perhaps  the  most  economical 
source  of  nitrogen  to  the  Southern  farmer  is  the  meal 
obtained  from  cotton  seed  cake,  after  all  the  oil  has  been 
expressed.  In  nearly  every  instance,  this  will  be  found 
the  best  and  cheapest  source,  where  the  fertilizer  is  to  be 
prepared  at  home. 

Much  more  might  be  said  upon  the  subject  of  nitro- 
gen and  its  use  as  a  fertilizer,  but  it  is  to  be  hoped  that 
what  has  been  stated  will  be  suflScient  to  afford  at  least 
a  fair  understanding  of  this  very  essential  element,  as 
regards  its  adaptation  to  fertilizing  purposes. 

NITBOOEN  EQUIVALENT  TO  AMMONIA. 

It  is  very  common  among  manufacturers  to  express 
the  per  cent,  of  nitrogen  present  in  a  fertilizer  as 
''equivalent  to  ammonia."  They  prefer  to  express  it  in 
this  way  probably  for  the  reason  tnat,  if  the  nitrogen  is 
expressed  as  ammonia,  larger  figures  are  necessary  to 
describe  the  aiialysis,  and,  if  the  farmer  knows  no 
better,  the  larger  ngures  used  will  serve  to  impress  him 
with  the  belief  that  a  larger  per  cent,  of  nitrogen  is 
present  than  really  is.  This  method  is  in  perfect  accord 
with  legal  requirements,  but  it  would  be  well  for  the 
farmer  to  remember  that  nitrogen  and  anmionia  are 
two  different  substances,  and  that  one  pound  of  anunonia 
is  equivalent  to  only  about  eight-tenths  of  a  pound  of 
nitrogen.  Let  us  understand  tiiis: — Ammonia  is  a  sub- 
stance composed  of  nitrogen  and  hydrogen  combined; 
therefore  a  pound  of  nitrogen  will  form  over  a  pound 
of  ammonia,  for  the  reason  that  the  ammonia  formed 
from  a  pound  of  nitrogen  will  contain,  in  addition  to  that 
nitrogen,  a  certain  amount  of  hydrogen.  The  chemical 
relations  existing  between  nitrogen  and  hvdrogen  are 
such  that  fourteen  pounds  of  nitrogen  will  unite  with 
exactly  three  pounas  of  hydrogen,  to  form  seventeen 
pounds  of  ammonia  one  pound  of  nitrogen  will  therefore 
make  1.215  pounds  of  ammonia. 

Then,  in  conclusion,  it  may  be  well  to  remember  that 
if  the  nitrogen  in  a  fertilizer  is  reported  in  the  analysis 
as  ''equivalent  to  ammonia,"  it  does  not  mean  to  imply 
that  the  stated  per  cent,  of  ammonia  actually  was 
present— indeed,  there  may  have  been  no  ammonia  at  all 
m  the  fertilizer,  what  the  figures  used  do  intend  to  state 
is  how  much  ammonia  there  would  he  if  all  the  nitrogen 
were  present  in  that  form. 
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EXPLANATION  OF  A  CHEMICAL  ANALYSIS. 

There  are  doubtless  many  farmers  in  our  State  who 
do  not  understand  the  meaning  of  thc^  figures  used  to 
express  the  result  of  a  chemical  analysis  of  a  fertilizer. 
To  all  such  we  will  simply  say  the  figures  used  merely 
indicate  parts  per  hundred,  or,  in  other  words,  they  tell 
us  how  many  pounds  of  each  ingredient  is  present  in 
every  hundred  pounds  of  fertilizer.  Thus,  suppose  our 
analysis  reads : 

Phosphoric  Acid 10.20  per  cent. 

Potash 3.15 

Nitrogen 3.50 

This  woifld  simply  mean  that  in  every  one  hundred 
pounds  of  the  fertilizer  mixture  there  is  present,  in  an 
equivalent  form,  a  little  more  than  ten  pounds  of  phos- 
phoric acid,  three  pounds  of  potash,  and  exactly  tnree- 
and-a-half  pounds  of  nitrogen. 

By  remembering  this  explanation  it  will  be  a  very 
easy  matter  to  know,  when  we  purchase  fertilizers,  just 
exactly  how  much  of  each  valuable  iugredient  we  are 
securing. 

HOW  TO  ESTIMATE  THE  MARKET  VALUE  OF 

A  FERTIUZBR. 

To  find  the  market  value  of  a  ton  of  fertilizer  requires 
only  a  very  simple  calculation.  The  prices  paid,  per 
pound,  for  the  several  ingredients  are  the  ones  uniformly 
paid  in  most  States,  and  are  based  on  the  prices  these 
goods  will  bring  w^hen  placed  on  the  market. 

In  the  calculations  below  the  price  of  the  available 
phosphoric  acid  is  placed  at  7h  cents,  insoluble  phos- 
phoric acid  at  2  cents,  potasli  at  5  cents,  and  nitrogen  at 
19i  cents  per  pound.  Then  let  us  ascertain  the  com- 
mercial value  of  a  ton  of  a  fei-tilizer  of  the  following 
composition : 

Available  Phos.  Acid.  .8.20%x20=164.00 lbs., in  ton  (it  7^2  cts.=|12.30 
InsolublePhos.Acid.  2.00%x20=  40.001b8.,     "      Oo     2    ct8.=       .80 

Potash 3.15%x20=  63.00  lbs.,      "       (oj     5    cts.=     3.15 

Nitrogen 3  60%x20=  70.00  lbs.,     *'       (^?  19>o'  ct8.=  18.65 

Market  value,  per  ton,  equals $29.90 

In  the  above  calculation  the  following  method  was 
pursued: 

The  number  of  pounds  of  available  phosphoric  acid 
contained  in  each  hundred  pounds  of  the  fertilizer  mix- 
ture was  multiplied  by  twenty  in  order  to  get  the  number 
of  pounds  of  tne  "  available"  that  would  occur  in  a  ton 
(2,000  pounds)   of   the    fertilizer ;    then  the  number  of 
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pounds  of  this  ''available"  acid  occurring  in  a  ton  was 
multiplied  by  the  market  value  per  pound  (7^  cents). 
This  gave  an  amount  representing  the  value  of  the 
''available"  acid  in  one  ton  of  the  fertilizer. 

The  same  course  was  pursued  in  obtaininji;  the  com- 
mercial value  of  each  ot  the  other  ingredients,  viz  : 
insoluble  phosphoric  acid,  potash  and  nitrogen. 

Then,  by  adding  the  market  values  of  the  several 
ingredients,  the  commercial  value  of  a  ton  of  the  fer- 
tilizer was  estimated. 

CONCLUSION. 

In  conclusion  it  is  only  necessary  to  express  the  wish 
that  the  facts  which  we  have  endeavoured  to  place  before 
our  farmers,  in  an  intelligible  form,  may  not  only  be 
interesting  reading,  but  may  serve  to  aid  them  in  buy- 
ing for  their  farms  the  fertilizers  which  will  surely  prove 
profitable  to  the  agricultural  interests  of  Florida. 

It  is  our  earnest  hope  that  in  these  pages  we  have 
succeeded  in  placing  in  plain  and  simple  language  some 
of  the  facts  bearing  upon  plants  and  what  is  necessary 
to  make  them  grow.  AH  the  theories  that  we  have  advo- 
cated herein  are  the  definite  results  of  modern  scientific 
research,  all  have  been  thoroughly  demonstrated  in 
practice  a  thousand  times. 

It  is  our  hope  that  the  information  in  this  bulletin 
will  enable  our  readers  better  to  understand  the  terms 
used,  from  time  to  time,  in  our  station  publications,  and 
thus  render  those  publications  of  more  practical  value. 
If  this  is  done,  our  object  in  publishing  a  bulletin  of  this 
character  will  have  been  accomplished. 
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INTRODUCTION. 


Growing  tomatoes  is  one  of  the  important  and  increasing 
industries  of  Florida.  To  know  the  best  varieties,  the  best  meth- 
ods of  cultivation,  and  the  best  ways  of  fighting  diseases  and 
insect  pests  means  annually  many  dollars  to  the  individual  grow- 
ers, and  a  large  sum  in  the  aggregate  to  the  people  of  the  State. 

In  this  bulletin,  No.  21,  Prof.  Rolfs,  Biologist  of  the  Experi- 
ment Station,  states  some  valuable  points  in  regard  to  selecting 
seed,  growing  the  young  plants,  and  their  after  cultivation, 
founded  on  his  observation  and  experience.  He  has  for  some 
years  made  a  study  of  the  insects  injurious  to  the  tomato  and  of 
the  diseases  which  affect  it.  His  work  last  summer  led  him  to 
the  very  significant  discovery  that  the  disease  in  Florida 
known  as  "tomato  blight'  is  a  fungus,  the  mycelia  of  which  en- 
ter the  tomato  plant  from  the  soil  and  grow  within  the 
tissues  of  the  plant.  The  discovery  has  already  led  to 
methods  of  .battling  with  the  blight  that  have  helped  much 
in  holding  it  in  check.  Prof.  Rolfs  will  continue  the  investiga- 
tion, and  it  is  hoped  that  the  work  of  the  coming  year  will  reach 
results  that  will  enable  all  growers  to  save  themselves  from  furth- 
er loss  by  this  disease, 

0.  Clute, 

Director. 
Lake  City,  Fla.,  October,  1893. 
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The  Tomato,  and  Some  of  Its  Diseases. 


History. 

The  tomato  is  a  native  of  tropical  America,  where  it  was 
cultiyated  by  the  natives  before  Columbus  sailed  across  the 
Atlantic.  The  invading  European  carried  it  back  with  him, 
and  cultivated  it  as  a  curiosity.  While  it  was  cultivated  as  an 
ornamental  plant  it  was  considered  poisonous,  and  the  name  love 
apple  was  given  to  it.  Many  of  the  older  people  now  living  re- 
member  when  it  waa  known  by  this  name,  and  was  considered 
anythu^  but  palatable. 

It  was  found  by  Dr.'E.  L.  Sturtevant  that  (Md.  2d  Ann. 
Rep.)  they  were  eaten  by  the  French  at  New  Orleans  as  early  as 
1812,  and  grown  as  vegetables  in  New  York  in  1825,  while  in 
New  England  they  were  treated  as  curiosities  in  1832.  The 
value  of  the  crop  in  the  United  States  now  is  several  millions  of 
dollars  annually.  New  Jersey,  Maryland  and  Virginia  each 
raise  very  large  crops ;  that  of  Virginia  alone  is  estimated  to  be 
over  a  raillion  dollars  annually.  North  Carolina  and  Georgia 
make  it  an  important  industry.  In  Florida  it  is  rapidly  ap- 
preaching  the  million-dollar  line.  The  last  crop  was  consider- 
ably cut  back  by  diseases  from  what  it  otherwise  would  have 
been.  There  are  few  crops  grown  that  will  bring  a  cash  return 
in  80  short  a  time. 


Botany. 

There  are  two  species  of  the  genus  Lycopersicum  now  in 
cultivfltion. 

1.  Lycoperncum  pimpinellifoliumf  Dum.,  is  known  as  grape 
tomato,  currant  tomato,  and  sometimes  other  names  are  used. 
This  species  grows  its  fruit  in  a  two-ranked  raceme.  The  indi- 
vidual berries  are  usually  smaller  than  a  scuppemong  grape.    Its 


color  is  bright  red  and  the  fruit  is  more  attractive  than  pleasant. 
It  is>metiines  grown  for  pickles,  but  oftener  sa  an  ornament. 

2.  Lycopersicum  esculenJtum^  Dam.,  is  the  species  that  con- 
tains the  varieties  which  include  our  commercial  kinds. 

The  following  are  recognized  as  varieties  by  botanists : 

A.  Var.  ceradforme,  the  cherry-ehaped  tomatoes,  may  be  at 
first  sight  taken  as  a  very  large  form  of  the  currant  tomato  (L. 
pimpmellifolium),  but  there  are  fewer  fruits  in  a  cluster  and  the 
foliage  is  coarser.  The  color  of  the  fruit  may  be  either  red  or 
yellow,  the  leaves  are  lighter  colored  and  usually  are  smaller 
than  in  the  common  market  kinds,  but  the  general  shape  is  the 
same.     Green  gage^  peach  and  white  apple  belong  to  this  variety. 

B.  Var,  pyriforme  contains  those  that  are  more  or  less  pear- 
shaped  or  oblong.  There  are  two  groups :  the  pear-shaped  and 
the  oblong.     King  Humbert  and  Criterion  are  examples. 

C.  Var.  vulgare.  To  this  variety  belong  the  different  forms 
of  our  cultivated  kinds.  1st.  Angular  form  were  the  first  culti- 
vated for  market ;  they  are  not  so  popular  now ;  they  are  fiat  and 
very  irregular,  making  too  much  waste  in  preparing  for  table. 
2nd.  Apple-shaped  form  is  the  one  usually  cultivated  for  market 
There  are  purple,  red,  yellow  and  white  members  in  this  form, 
the  red  predominating. 

D.  Var.  grand^olium^  or  large-leafed  tomatoes.  Mikado^ 
Puritan  and  Shah  are  members  of  this  variety.  They  are  much 
prized  for  home  market,  but  are  too  large  to  make  a  good  ship- 
ping tomato.  The  main  difference  between  these  and  members 
of  var.  vulgare  is  that  the  leaves  of  this  variety  are  much  larger, 
the  leaflets  about  two  pair,  and  the  leaves  of  the  young  plants 
entire.  They  are  mostly  purple,  but  red  and  yellow  ones  have 
been  grown. 

E.  Var.  validum  contains  the  upright  forms.  French  up- 
right or  tree  tomato  is  a  representative ;  the  fruit  is  red. 

Briefly  expressed,  we  have : 

Fruit  small  in  many  berried  racemes,  leaves  small,  stems 
slender.  Lycopersicum  pimpinellifolium. 

Fruit  larger,  few  in  a  cluster ;  leaves  large,  stems  stocky. 

Lycppersicam  esculentum. 

Fruit  not  large,  globular,  two-celled,  red  or  yellow ;  foliage 
light  colored.  Var.  ceradforme. 

Fruit  larger,  pear-shaped  or  oblong ;  pendant,  red  or  yellow ; 
foliage  dark  green,  coarse.  Var.  pyriforme. 


1st.     Pear*  shaped  form.     2iid.  Oblong  form. 

Fruit  large,  angular  or  applenshaped,  purple,  red,  striped, 
yellow  or  white ;  foliage  abundant ;  leaves  of  several  leaflets, 
stems -stocky.  Far.  vulgare. 

1st.     Angular  form.     2nd.  Apple-shaped  form. 

Fruit  large,  purple,  red  or  yellow;  leaves  very  large,  of 
young  plants  entire ;  leaflets  few,  very  large.       Var.  ffrandifoUuTrL 

Fruit  medium,  branches  standing  upright,  tree-like. . 

Var,  validum. 

cf.  Cornell.  B.  32;  Mich.  B.  48;  Md.  2d  Ann.  Rep. 


Scale  of  Ideal  Tomato. 

Since  the  cultivation  of  the  tomato  b^an  there  has  been  a 
constant  increase  in  the  size  of  the  fruit  and  in  the  weight  of  the 
herbage.  The  increase  in  size  of  fruit  has  probably  gone  beyond 
the  profitable  point  in  some  kinds,  as  those  bearin^^  the  largest 
fruits  are  not  the  most  prolific  bearers,  nor  do  they  give  the 
largest  crop.  Then,  again,  the  size  of  the  fruit  is  increased  at  the 
expense  of  the  constitution  of  the  plant,  or  the  power  to  resist  dis- 
eases. 

The  following  is  the  scale  of  an  ideal  tomato  for  Florida : 

Vigor  of  plant ,. 20 

Productiveness 15 

Shipping  qualities 15 

Earliness  , 10 

Color 10 

Shape 10 

Size 10 

Flavor  5 

Cooking  qualities , 5 

By  referring  to  the  scale  of  the  ideal  tomato  for  Florida,  it 
will  be  seen  that  great  stress  is  laid  on  the  vigor  of  the  plant 
This  point  should  be  carefully  guarded,  because  diseases  of  the 
plants  have  caiised  more  loss  than  all  other  causes  combined.  It 
is  easier  to  cultivate  a  field  of  healthy,  vigorous  plants  than  a 
field  of  sickly  ones. 


Productiveness  is  everywhere  an  important  quality,  and  one 
that  shows  considerable  variation  in  different  kinds,  and  often  in 
different  strains  of  the  same  kind. 

Some  tomatoes  are  good  in  every  other  respect,  but  do  not 
f  hip  well.  They  may  for  some  unknown  cause  rot  earlier  than 
other  kinds  when  they  are  subject  to  exactly  the  same  conditions ; 
then  they  may  not  ship  well  because  of  being  soft  or  easily 
bruised. 

In  some  localities  earliness  is  also  an  important  factor ;  butrin 
localities  where  there  are  no  winter  frosts  this  point  would  not 
scale  so  much. 

Color,  shape  and  size  are  qualities  that  are  simply  matters 
of  convenience  and  of  preference.  As  the  market  value  of  a 
vegetable  depends  very  much  on  its  appearance.  Whatever  quali- 
ties go  to  make  up  its  appearance  must  not  be  overlooked.  Tjtie 
flavor  and  cooking  qualities  are  not  given  many  points,  because 
ihese  are  not  affected  by  different  kinds  to  an  extent  which 
injures  the  market  value. 

A  brief  description  of  some  of  the  kinds  that  are  popular  in 
Florida  will  be  given  here.  There  are  some  kinds  that  are  qufte 
new  and  promise  to  be  as  good  as  any  in  this  list,  and  there  are 
some  old  ones  that  are  nearly  as  good  as  these ;  but  the  list  is  so 
long  that  it  cannot  be  given.^ 


Twelve  Good  Tomatoes. 

(1.)  Beauty  has  its  iruit  uniformly  smooth  and  of  even  size.; 
slightly  flatter  than  Stone ;  the  color  is  pink ;  good  shipper  and 
fair  Savor;  stands  fairly  against  disease;  some  fields  suffered 
from  macrosporium  and  from  blight ;  yield  good.  With  some 
growers  it  is  quite  a  favorite.  On  the  whole,  it  is  one  of  our  best 
kinds. 

2.  Ignotiim  originated  at  the  Michigan  Agricultural  Col- 
lege, and  has  been  offered  by  seedmen  for  a  number  of  years.  A 
vigorous  grower,  fairly  early  and  quite  productive;  a  good 
keeper  and  shipper ;  deep  red  and  large  on  well  fertilized  soil ; 
smooth  and  of  good  flavor.  It  may  not  be  the  most  resisting 
against  disease. 

3.  Long-keeper  is  another  good  one  of  the  purple  kind.    It 


i^  of  medium  size^  and  ripens  quite  evenly.  Its  right  to  this 
liame  has  been  disputed,  but  whenever  the  field  was  free  from 
disease  no  complaint  has  been  heard. 

4.  Mikado  has  been  much  praised.  It  is  a  fine  tomato  for 
home  use ;  a  little  too  large  to  make  a  good  shipper.  The  blight 
is  very  severe  on  this  kind. 

5.  Bed  Mikado  is  like  Mikado,  except  that  it  is  red 
instead  of  purple. 

6.  Paragon  is  of  a  good  size ;  rather  late ;  the  color  red  ; 
the  fruit  somewhat  inclined  to  be  angular,  but  generally  regular ; 
tolid,  but  less  productive  than  Volunteer. 

7.  Peach  is  given  because  it  is  somewhat  of  a  novelty ; 
does  not  bear  much  handling;  a  small  pinkish  tomato,  with 
more  or  less  of  a  peach  bloom  and  roughness ;  palatable,  and  a 
decided  acquisition  to  the  table-garden ;  qualities  good,  but  too 
soft  for  shipping. 

8.  Perfection  is  highly  praised  in  seed  catalogues,  but  can- 
not stand  shipping.  » 

9/  PotaJUhUaf  is  so  called  because  of  the  peculiar  foliage. 
It  belongs  to  the  Mikado  kinds.  The  color  is  pink  ;  fruit  large, 
and  a  good  producer,  but  cannot  stand  the  rough  handling  of 
i^ipping. 

^  10.  Stone  is  quite  solid  on  account  of  the  thick  cell  walljs, 
consequently  a  good  shipper.  More  spherical  than  Beauty,  and 
often  has  a  scar  or  other  irregularity  at  the  apex.  The  fruit 
averaged  a  little  heavier  than  that  of  Beauty,  Probably  some- 
what more  attacked  by  blight  than  Beauty,  but  less  by  macros- 
porium. 

11.  Volunteer  is  quite  similar  to  Paragon,  but  more  regu- 
lar and  more  productive;  a  good  all-round  tomato. 

12.  Acme  is  another  good  variety.  It  will  class  well  with 
Beauty  and  with  SUme.  In  some  cases  it  seemed  quite  certain 
that  tiie  so-called  Acvne  tomatoes  were  really  Stone, 
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How  to  Improve  Our  Tomatoes. 

Tlie  present  kinds  could  be  much  improved  by  selecting  our 
own  seed,  always  keeping  in  mind  the  points  desired.  Selecting 
seed  from  fruit  that  is  not  ripe  makes  the  fruit  ripen  earlier,  but 
at  the  expense  of  the  vigor  of  the  plant  and  size  of  fruit.  *  Selecting 

•E.  S.  Goff,  Wis.  Agrl.  Eacp.  Sta.  8th  Ann.  Rep.,  p.  152. 

from  diseased  plants  produces  a  predisposition  in  the  progeny  to 
take  the  disease.  Selecting  seed  from  culls  or  from  fruit  in  any 
way  defective  will  tend  to  reproduce  this  character.  It  would 
not  be  well  to  plant  several  varieties  together  if  one  wishes  to 
raise  seed.  The  varieties  mix  to  such  an  extent  that  the  progeny 
i^ill  not  be  like  either  parent,  and  often  it  happens  that  the  result 
of  such  mixing  gives  a  much  inferior  fruit.  This  is  due  to  the 
tendency  that  fruits  have  to  revert  to  the  ancient  parent ;  a  ten- 
dency known  in  breeding  as  atavism. 

The  results  of  taking:  the  seed  for  six  successive  s:eneratiotts 
from  tomatoes  not  ripe  a!  compared  with  seed  taken  from  fully 
ripe  tomatoes  of  the  same  variety  showed  that  the  amount  of 
foliage  and  stems  by  weight  was  less  than'  half  as  much  in  the 
plants  from  immature  seed  as  from  plants  from  ripe  seed.  The 
comparison  of  the  number  of  fruits  showed  those  from  the 
immature  se^  more  than  double  that  of  the  same  number  of 
plants  from  mature  seed.  The  average  weight  of  the  individual 
fruit  of  the  immature  seed  was  found  to  be  about  an  eleventh  less 
than  that  of  the  mature  fruit.  Selecting  green  tomatoes  for  seed 
had  a  tendency  to  make  the  fruit  ripen  earlier,  but  with  this 
there  was  a  loss  in  firmness  and  in  keeping  qualities.  Both 
of  these  are  essential  elements  and  must  not  be  looked  upon  too 
lightly. 

Another; important  point'is  that  immature  seed  is  much  less 
liable  to  germinate.  Fruit  growers  frequently  complain  of  par- 
ticular kinds  "  running  out."  From  what  has  been  said  in  re- 
gard to  breeding,  it  will  be  seen  that  it  is  quite  out  of  the  normal 
for  them  to  do  otherwise.  The  particular  surroundings  will 
cause  some  point  to  be  fostered  at  the  expense  of  others.  In  the 
above  illustration  of  choosing  green  fruit  for  seed,  at  the  end  of 
six  generations  the  plants  from  the  immature  seed  produced 
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weaker  vines,  more  fruit,  smaller  fruit,  and  the  fruit  matured, 
on  an  average,  twelve  days  earlier.  The  above  points  seem  to  be 
important  enough  to  found  a  new  kind  of  tomato.  This  en- 
forces the  argument  of  home-grown  seed,  and  the  buying  of  se^d 
from  a  careful  breeder. 


HOW  TO  SELECrr  FOB  SEED. 

Every  tomato  grower  should  select  for  seed  those  tomatoes 
that  have  the  particular  qualities  that  he  desires.  The  prevail- 
ing opinion  that  some  kinds  of  tomatoes  are  more  resisting  to 
disease  than  others  has  a  foundation  in  fact.  In  selecting  the 
tomatoes  they  should  be  taken  from  healthy,  thrifty  plants  that 
have  borne  a  good  crop  of  fruit  in  the  proper  season.  The  differ- 
ent tests  show  that  the  selecting  of  first-ripe  fruit  does  not  tend  to 
increase  the  earliness  of  the  progeny.  Let  it  be  stated  again  that 
the  plant  in  its  general  looks  and  form  of  fruit  has  more  influ- 
ence over  the  future  crop  than  the  shape,  form,  etc.,  of  the  indi- 
vidual fruit.* 

In  selecting  seed  much  care  should  be  exercised  to  get  the 
best ;  this  will  always  be  found  the  cheapest  in  the  end.  A  dol- 
lar or  two  should  not  be  taken  into  consideration  when  purchas- 
ing seed.  If  one  saves  his  otni  seed  it  is  of  the  greatest  important  e 
that  care  should  be  taken  to  save  the  best.  The  average  number 
of  seed  to  a  pound  is  151,000.  Planting  the  field  4x4  feet  will 
accommodate  2700  plants ;  or  a  pound  of  first-class  seed  would 
plant  ^&  acres  of  tomatoes,  or  an  ounce  would  plant  3|  acres. 
These  figures  give  us  somewhat  of  an  idea  how  much  our  seed 
falls  below  first-class.  If  a  person  saves  his  own  seed  it  is  not  a 
difficult  matter  to  have  90  or  95  per  cent,  of  it  germinate.  The 
further  advantage  is  that  you  know  it  to  he  the  seed.  Much  of 
the  seed  sold  is  not  true  to  the  name,  and  some  that  is  true  to 
name  is  from  plants  that  are  degenerating.  Again,  the  selecting 
of  your  own  seed  will  insure  that  the  kind  is  more  or  less  accli- 
mated and  fortified  against  the  diseases  peculiar  to  our  State,  such 
as  the  blight,  dropping  of  fiowers,  etc.  It  will  also  be  noticed 
from  a  previous  discussion  that  by  constantly  choosing  seed  from 
immietture  plants  the  quality  of  the  fruit  and  general  vitality  of 
the  plant  is  lowered. 

*Md.  2d  Rep.,  p.  40, 
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TREATMENT  BEFORE  SETTING  OUT. 

In  parts  of  the  State  where  there  is  danger  of  frosts  the 
plants  need  not  be  set  out  until  they  are  almost  large  enough  to 
bloom.  The  seed  should  be  sown  in  seed-beds  where  they  have 
plenty  of  sun  and  can  be  protected  during  a  cold  spell.  Plenty 
of  room  should  be  given  so  the  seedlings  will  not  grow  spindly. 
This  precaution  is  rarely  ever  carried  out.  As  soon  as  the  plants 
"  cover  the  ground  "  in  the  drill  of  the  seed-bed  they  should  be 
transplanted  to  a  plant-bed ;  here  the  rows  should  be  six  inches 
apart  and  the  plants  four  or  five  inches  in  the  row.  As  soon  as 
they  ''cover  the  ground"  again,  transplant  again.  Do  not 
simply  remove  every  other  plant  and  leave  half  not  trans- 
planted ;  the  transplanting  is  what  does  the  good.  This  may  be 
objected  to'as  making  too  much  work;  let  us  see  whether  it 
pays  ?  Prof.  L.  H.  Bailey,  of  Cornell  University,  has  tested  this 
for  several  years,  and  finds  that  in  1891  the  date  of  the  first  pick- 
ing was  nineteen  days  earlier,  and,  on  the  whole,  the  crop  was 
decidedly  heavier. 

A  similar  test  was  made  at  the  Georgia  Experiment  Station 
by  Prof.  Speth.  The  seed  was  sown  in  hot-beds.  When  the 
plants  became  crowded  one  portion  of  the  hot-bed  was  thinned  antU 
the  plants  were  four  inches  apart ;  another  portion  of  th^  plants 
^as  transplanted  to  th^  same  distance.  When  the  plants  became 
crowded  again,  the  portion  transplanted  before  was  again  trans- 
planted, and  the  other  thinned  out,  so  as  to  give  them  exactly  the 
same  distance.  In  the  hot-beds  ihe  culture  and  fertilizer  were 
the  same.  Both  sets  of  plants  were  planted  out  at  the  same  time 
and  treated  alike  in  the  field.  The  ones  transplanted  twice  were 
earlier  by  six  or  eight  days,  and  gave  an  increased  yield  of  25 
per  cent.* 

LEOOY,  OR  DRAWN  PLANTS, 

as  a  rule,  do  not  amount  to  much.  When  they  are  planted  in 
the  field  much  valuable  time  is  lost  in  setting  and  in  waiting  for 
their  recovery.  If  these  must  be  set  out  it  has  been  found  better 
to  make  a  deep  hole,  and  set  in  an  upright  position,  or  as  near 
upright  as  possible,  and  not  leave  so  much  top  that  it  cannot 
stand  up  well. 

*Ga.  Exp.  Sta.,  B.  17. 
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j  SETTING  OUT. 


By  the  process  of  transplanting  several  times  the  plants  are 
ma^e  stocky.  This  gives  an  advantage  also  when  it  comes  to 
setting  out  in  the  field.  The  fibrous  roots,  in  place  of  being  long 
and  s&ingy  are  short,  stout  and  matted  together.  The  condition 
of  the  stem  is  a  fair  index  of  what  the  roots  are :  if  there  is  a 
long  sickly  stem,  you  are  quite  sure  that  there  is  not  a  healthy, 
heavy  mat  of  roots.  A  heavy  bunch  of  roots  carries  considerable 
dirt  with  it ;  enough  often  to  support  the  plant  until  new  roots 
are  formed,  and  there  will  be  scarcely  any  shock  to  the  plant 
from  replanting.  There  are  a  number  of  ways  for  planting. 
Many  use  the  "peg  and  bucket"  style.  Every  tomato  grower 
kno^  exactly  what  it  means  to  have  a  lame  back.  Help  for 
thia  kind  of  work  is  often  scarce  and  many  times  cannot  be  had. 
When  a  person  plants  and  waters  an  acre  in  a  day  he  does 
enough,  if  it  is  done  weU. 


I 

!  MACHINE  FOR  TRANSPLANTING. 


Several  machines  have  been  invented  to  overcome  this 
''back-breaking"  operation.  A  machine  similar  to  the  one 
figured  on  the  opposite  page  has  been  used  at  Lake  City  by  the 
tobacco  growers.  It  is,  however,  equally  well  adapted  for  setting 
out  tomatoes,  egg-plants,  cabbage,  sweet  potatoes,  or  any  other 
vegetable.  There  is  a  decided  advantage  in  using  the  machine 
over  the  "  peg  and  bucket." 

THE  OPERATION. 

An  opening  is  made,  the  intended  quantity  of  water 
dropped,  the  plant  set  in  this  water  and  .the  dirt  pressed  firmly 
about  the  plant  ;^all  done  while  the  team  is  walking  along.  By 
referring  to  the  picture  you  will  see  the  tank  for  carrying  water. 
Just  above  and  forward  of  this  is  the  driver's  seat.2By  this  it  will 
be  understood  that|the  picture  shows  the  machine  as  seen  from 
behind.  On  each  side  of  the  tank  is  a  broad,  flat  wheel  to  keep 
the  machine  from  sinking  into  the  soil.  Just  below  are  the  seats 
for  two  boys.  The  covers  of  the  wheels  and  two  back  stays  secure 
them  in  their  places.  The  improved  machines  have  an  attach- 
ment to  regulate  the  movements  of  the  bojrs^  hands  in  setting,  so 
the  plants  are  placed  at  perfectly  regular  intervals.  A  drag  at 
the  side  makes  a  mark  to  guide  the  driver  while  planting  the 
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next  row.  The  shoe  attachment .  is  shown  connected  to  the 
machine,  while  the  wheels  are  ^own  separately  and  discon- 
nected behind  the  machine.  The  whole  contrivance  is  so  simple 
that  any  tomato  grower  can  appreciate  it.  The  boys  can  do  their 
work  easily  from  the  first.  The  amount  that  one  is  able  to  plant 
in  a  day  depends  altogether  upon  the  conditions  and  the  man 
running  the  machine.*  If  the  tomatoes  be  planted  4x4  feet,  six 
or  eight  acres  may  be  planted  in  a  single  day  on  land  in  good 
condition. 


Use  of  Chemical  Analysis 

A  good  chemv<^l  analysis  of  any  plant  makes  an  index  of 
what  the  plant  needs  from  the  soil  and  air.  Now,  if  wc  have  at 
hand  the  analysis  of  our  soil,  and  know  what  the  plant  obtains 
from  the  air,  we  can  compare  these  with  the  analysis  of  the  plant 
and  know  with  some  certainty  what. should  be  added  to  the  soil 
to  grow  the  plants.  Often  certain  elements  are  present,  but  are 
not  in  the  proper  combination  to  be  appropriated .  and  hence  may 
be  no  more  available  than  as  though  they  were  not  in  the  soil  at 
all.  The  elements  usually  wanting  in  our  soil  are  nitrogen, 
phosphoric  acid  and  potash.  Too  much  of  any  one  element  of 
plant  food  is  not  only  useless  but  often  a  direct  detriment,  t 

AMOUNT  OF  DIFFERENT  ELEMENTS  REMOVED  FROM  SOIL. 

Chemical  analysis  shows  that. for  every  pound  of  tomato 
(N.  J.  Exp.  Sta.,  B.  63)  removed  from  the  ground  .00152  pounds 
of  nitrogen  is  carried  off.  Putting  the  crop  of  an  acre  at  200 
crates  of  60  pounds  each,  there  would  be  removed  from  the  soil  a 
little  more  than  18  pounds  of  nitrogen.  This  nitrogen  had 
to  be  in  some  available  form  for  the  plant. 

The  amount  of  phosphoric  acid  in  a  pound  of  tomatoes  is 
.000661,  a  little  more  than  one  half  as  much  by  weight  as  nitro- 
gen ;  or  nearly  two-thirds  of  a  pound  for  every  thousand  potiiids 

..I  ■  i  i  .  ■■  .1.  .I..-,.!?. 

*The  machioe  figured  is  the  New  Bemis,  made  by  Stoddard  ManufacttiriDgCom 
panj,  DaytoD,  Ohio.  Prof.  B.  F.  Moodie,  President  of  the  Florida  Tobacco  Growers 
Association  and  President  of  the  National  Cigar  Leaf  Association,  of  Lake  City,  Fla., 
is  State  agent  for  the  machine.  Prof.  Moodie  will  set  up  and  put  into  operation  all 
planters  ^nght  of  him. 

fFor  a  fine  discussion  on 'this  subject,  see  B.  ao,  Fla.  Agr.  Exp.  Sta.,  by  Prof. 
A.  A.  Persons. 
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of  tomatoes  remoyed/'  If  the  crop  per  acre  be  the  same  as  above 
stated,  there  would  be  removed  from  every  acre  7.932  pounds  of 
phosphoric  add ;  or,  putting  it  in  whole  figures,  it  would  be 
8  pounds  per  acre.  That  is,  8  pounds  of  available  phos- 
phoric acid  is  shipped  away  in  200  crates  of  tomatoes,  and.  must 
be  placed  on  the  acre  of  ground  again  or  the  land  be  that  much 
poorer. 

The  amount  of  potash  in  every  pound  of  tomato  is  .0020786. 
Comparing  this  as  we  did  in  previous  cases,  we  learn  that  for 
every  thousand  pounds  of  tomato  a  little  over  two  pounds  of 
potash  is  removed.  Placing  the  yield  at  two  hundred  crates  of 
60  pounds,  24.96  pounds  of  potash  are  taken  out  of  the  soil  and 
sold.  We  may  put  this  in  whole  numbers  and  say  25  pounds 
are  removed  with  200  crates  of  tomatoes.  Then,  stating  it 
briefly,  we  remove  18  pounds  of  nitrogen,  8  pounds  of  phos- 
phoric acid  and  25  pounds  of  potash  from  the  field  with  every 
200  crates  of  tomatoes. 

OOMPABBD   W(TH   OTHER    CROPS. 

A  crop  of  tomatoes  removes  twice  as  much  potash  and  over 
50  per  cent  more  nitrogen  than  either  a  crop  of  Irish  potatoes  or 
sweet  potatoes,  and  nearly  twice  as  much  phosphoric  acid  as  Irish 
potatoes,  and  more  than  four  times  as  much  as  sweet  potatoes. 

EFFECT   OF   VARYING   THE   FERTILIZING    ELEMENTS. 

Numerous  tests  have  been  made  to  see  what  effect  a  varia- 
tion in  the  amount  of  different  elements  of  fertilizer  would  have 
upon  the  qualities  of  the  fruit.  The  difference  is  much  less  than 
was  thought  it  would  be ;  indeed,  different  samples  from  the  same 
plots  show  nearly  as  much  variation  as  samples  from  different 
plots.  In  general,  it  seems  that  an  abundance  of  potash  has  a 
tendency  to  produce  fruit  with  slightly  less  sugar  and  more  acid; 
and  phosphoric  acid  a  tendency  to  sweeten,  while  nitrogen  pro- 
duces luxuriant  growth.'*' 

AMOUNT  OF   FERTILIZER'  IN   VINES. 

The  vines  of  an  acre  contain  about  28  pounds  of  nitrogen, 
4  pounds  of  phosphoric  acid  and  34  pounds  of  potash.  Tim  is 
the  amount,  if  it  is  all  saved  to  the  soil,  but  if  the  vines  are 

V-  Md.  B.  II.  p.  63. 
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allowed  to  rot  in  the  open  air,  or  are  burned,  much  of  the  yalu« 
able  nitrogen  will  be  lost  (Md.  B.  11,  p.  69). 

From  the  foregoing  it  will  be  seen  that  more  nitrogen  and 
potash  arQ  left  in  the  field  than  are  taken  off,  and  about  half  as 
much  phosphoric  acid.  If  we  compare  this  with  the  stubble  and 
roots  of  cow-peas,  it  will  be  seen  that  the  tomato  vines  on  an  acre 
have  5  per  cent,  more  nitrogen,  two  pounds  more  phosphoric  acjd 
and  twice  as  much  potash.  In  fertilizing,  more  of  the  essential 
elements  are  needed  than  the  above  figures  show,  because  the 
plants  do  not  completely  exhaust  the  soil  in  a  single  year.  Then 
the  fertilizer  is  not  all  in  an  available  form. 

The  above  amount  of  fertilizer  in  the  vines  is  altogether  of 
too  much  value  to  be  lightly  dealt  with.  Another  point  in  favbr 
of  making  use  of  the  vines  is  that  it  adds  the  much  needed 
organic  principle  to  our  soil.  It  adds  ^hat  so  many  people  con- 
tend is  the  most  important  part  of  muck — i.  e.,  its  presence  aids 
the  plants  in  appropiating  the  needed  foods. 

WHEN   TO   USB  THE   VINES. 

There  is  probably  no  other  time  when  there  is  more  of  the 
organic  matter  present  than  just  at  the  close  of  the  shipping 
season.  If  now  these  vines  be  turned  under,  and  a  growth  of 
beggar-weed  be  started,  the  ground  would  be  covered  with  a 
heavy  coat  of  vegetation  during  the  hot  summer  months,  and  in 
the  fall  another  coat  of  humus  be  ready.  This  should  be  turned 
under  whenever  it  is  best  for  the  land.  There  are  some  lands  that 
are  not  hurt  but  greatly  benefitted  by  turning  under  a  crop  of 
green  manure ;  we  are  told,  however,  that  it  is  not  only  better 
but  absolutely  necessary  that  only  dry,  well-rotted  vegetable  mat- 
ter be  plowed  under,  because,  the  green  manure  gives  a  "  sour- 
ness "  to  the  soil  which  it  takes  several  years  to  overcome. 

DO   WE   FBBTILIZB  TOO   HEAVILY? 

There  has  been  much  said  about  fertilizing  tomatoes  too 
heavily.  *From  all  tests  made  in  this  line,  indications  are  that 
there  is  little  or  no  danger  of  fertilizing  too  heavily,  but  the 
danger  lies  in  fertilizing  improperly.  The  most  vigorous 
vines  I  have  seen  in  this  State  were  some  that  received 
two  pounds  of  fertilizer  to  the  vine,  besides  *'  a  lot  of  trash.''    The 

^Cornell  B.  ai,  p.  76. 
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fertilizer  was  thoroughly  worked  into  the  soil  and  the  soil  well 

stirred  to  the  depth  of  ten  inches  or  more. 

•  -> 

HOW   TO   USB   FBRTILIZBB. 

In  using  compost  it  should  be  well  rotted  before  applying^ 
as  the  tomato  plant  wants  a  quick-acting  fertilizer.  Very  often 
the  fertilizer  is  used  in  several  applications.  Many  tests  of  this 
procedure  have  been  made.  The  average  of  over  sevpnty  diflGar- 
ent  tests  in  different  years  shows  that  the  largest  crop  of  ea,rly 
tomatoes  is  obtained  by  applying  the  normal  amount  of  fertilizer 
at  one  time.  That  is,  the  plant  produces  a  heavier  crop  of  the 
earliest  pickings — the  pickings  that  bring  the  money.  Then  it 
would  seem  that  if  one  has  only  a  limited  amount  of  fertilizer  it 
will  pay  better  to  apply  it  at  one  time.*  To  use  the  fertilizer 
along,  a  small  amount  at  a  time,  or  apply  at  differei^t  times,  has» 
in  some  cases,  produced  more  fruit  in  the  end,  but  in  most  cases 
it  did  not  do  this.  The  ground  should  be  in  a  good  state  of  cul< 
tivation,  and  the  fertilizer  thoroughly  worked  in  and  well  cov- 
ered. The  plant  should  not  be  in  direct  contact  with  the  fertil- 
izer, nor  should  the  fertilizer  be  in  a  launch  where  the  plant  is, to 
stand.  One  need  not  be  alarmed  if  most  of  .the  fertilizer  is  six 
inches  away.  The  pl^t  will  find  it  and  do  the  better  for  having 
to  go  a  httle  way  to  it,  and  for  having  to  sort  it  from  among  the 
sand. 

HOW   TO   TEST   YOUR  SOIL. 

All  partsof  our  State  are  not  alikein  the  demands  of  a  fertilizer. 
'^It  has  been  shown  clearly  by  some  that  their  soil  does  not  need  pot- 
ash as  a  fertilizer.  The  method  of  proving  this  is  as  simple  as  it  is 
conclusive.  Three  or  four  rows  across  the  field,  representing  the 
average  soil,  are  treated  with  a  fertilizer  that  has  no  pota^,  as 
shown  by  the  label,  but  in  other  respects  is  just  as  the  other  fer- 
tilizer used.  Now  if  these  four  rows  prove  to  be  as  good,  under 
the  same  culture,  as  the  remainder  of  the  field,  then  it  is  clear 
that  the  potash,  does  no  good  there.  Then,  again,  this  same  mode 
of  procedure  could  be  used  to  test  the  need  of  phosphoric  acid  or 
of  nitrogen.  fThere  are  soils  that  have  a  sufficient  amount  of  the 

*Proc.  Fla.  State  Hort.  Soc,  Pensacola  meeting. 

f For  a  full  discussion  of  this  point,  see  Bulletin  20  of  this  sectkm ;  mlao  Florida 
Citiznt  for  Dec.  — ,  1893. 
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element  in  them^  but  do  not  yield  it  up  readily  enough  for !  the 
plant 

The  above  is  a  cheap  and  simple  test,  and  one  that  has  saved 
money  to  the  watchful  {armer,  and  will  save  still  more  to  othexs. 


Enemies  of  the  Tomato. 

BOLL-WORM. 

{HeUothis  armtgera^  L,) 

The  tomato  fruit-worm  is  too  common  and  destructiVe^to 
need  either  description  or  drawing.  The  amount  of  damage  done 
to  fruit  last  year  varied  considerably  in  different  fields.  As  a 
general  rule,  the  new  fields  that  were  somewhat  removed  from 
land  that  had  been  cultivated  for  a  number  of  years  had  remark- 
ably fewer  worms  than  fields  long  under  cultivation,  or  than  new 
fields  contiguous  to  old  fields.  The  amount  of  damage  gradually 
increased  as  the  end  of  the  shipping  season  approached.  One 
field  showed  a  loss  of  one-half  of  tiie  fruit  at  about  the  last  pick- 
ing. Other  fields  lost,  on  an  average,  one  out  of  three  tomatoes. 
Many  fields  lost  one-fourth  of  that  picking. 

This  insect  is  the  one  that  does  so  much  damage  to  the  cot- 
ton crop  each  year.  Much  labor  and  money  have  been  expended 
in  trying  to  find  a  suitable  remedy  for  this  pest  The  small 
amount  of  food  taken  from  the  surface  of  the  plant  it  feeds  on 
renders  the  idea  of  poisoning  hopeless.  Some  persons  have  been 
bold  enough,  however,  to  try  different  kinds  of  poison.  These 
had  some  effect,  but  not  sufficient  to  pay  for  the  time  and  ex- 
pense of  applying.  As  a  general  rule,  the  stronger  poisons  killed 
the  greater  number  of  worms.  The  idea  of  poisoning  is  clearly 
out  of  reason  in  such  a  crop  as  tomatoes,  and  the  use  of  such  in- 
secticides as  kill  the  insect  by  coming  in  contact  with  it  is  also 
hopeless,  since  the  worm  spends  most  of  its  life  inside  of  the 
tomato.  This  insect  is  rather  a  general  feeder,  but  in  all  cases  its 
habits  are  very  similar,  in  that  it  strives  to  eat  into  the  portion  of 
the  plant  it  uses  for  food. 

PLANTS   ATTAeKBD. 

The  greatest  damage  is  done  by  it  to  the  cotton  crop.  Many 
cotton  fields'  have  been  rendered  almost  worthless,  and  in  still 
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more  the  narrow  margin  left  for  profit  has  heen  destroyed  hj 
these  pestSy  the  boll-worms.  On  com  it  is  also  a  serious  pest ; 
the  worm  eats  into  the  head  of  the  young  com  and  into  the  end 
of  the  growing  ear,  or  even  into  the  end  of  a  ripe  ear.  The  gar- 
den varieties  of  com  are  especially  attacked.  It  is  not  at  all  un- 
common to  have  persons  tell  you  that  late  com  cannot  be  raised 
on  account  of  the  corn-worm.  The  thorn-apple  {DaJtwra  tatula 
and  D.  Stramonium)  is  attacked  and  eaten  into  in  the  same  way 
as  a  cotton  boll.  When  it  attacks  tobacco  it  is  known  as  bud* 
worm,  and  the  remedy  usually  employ^  is  hand-picking. 

A  good  deal  of  complaint  was  made  last  year  of  a  peculiar 
worm  in  the  pods  of  English  peas  (Pisum  sativum).  On  rearing 
a  number  of  these  insects  sent  to  the  college,  it  was  found  that 
they  were  the  boll -worm. 

A  field  of  fine  summer,  or  custard,  squash  {Oacwrbita  pq>o) 
was  so  badly  infested  that  it  was  not  worth  the  trouble  to  haul 
them  to  the  packing  house.  The  worms  may  enter  this  and  the 
opening  be  not  visible  as  long  as  the  *'  chewings  "  are  fresh,  but 
after  a  day  or  two  the  opening  becomes  plainly  visible. 

During  the  meeting  of  the  Florida  State  Horticultural 
Society,  at  Pensacola,  some  quinces  were  brought  to  the  hall  that 
were  eaten  into  by  this  worm;  the  quinces  fell  as  soon  as 
entered. 

DESCRIPTION  OF  MOTH. 

The  adult  form  of  this  insect  is  by  no  means  well  known, 
nor  is  it  commonly  seen.  The  moth  is  one  and  a  half  to  nearly 
two  inches  from  the  tip  of  one  fore  wing  to  the  tip  of  the  other. 
The  majority  raised  by  us  in  the  insect  cages  are  about  one  and 
a  half  inches.  The  body  is  rather  plump ;  about  an  inch  long ; 
the  antennse  thread  form ;  the  color  is  about  that  of  light  chamois 
skin.  The  adult  itself  does  no  harm,  and  is  probably  attracted 
to  the  field  by  the  nectar  in  the  flowers.  It  flies  in  the  evening 
and  during  the  night,  when  the  eggs  are  laid. 

LIFE   HISTORY. 

The  egg  hatches  in  from  two  to  five  days,  depending  upon 
the  condition  of  the  weather.  During  the  larval  state  is  when 
the  great  amount  of  damsge  is  done.  From  the  first  it  feeds  on 
the  fhiiting  portion  of  the  tomato.  The  smaller  worms  attack 
the  smaller  fruit,  while  the  full  grown  larvsD  usually  seek 
tomatoes  about  ready  to  ship,  or  that  will  soon  ripen. 
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The  time  from  the  hatching  of  eggs  to  that  of  pupating 
varies  according  to  the  conditions  of  the  weather.  During  warm 
weather  they  mature  in  eighteen  days,  while  in  cold  weather  it 
often  takes  twenty-six  days.* 

DAMAGE. 

The  amount  of  damage  that  a  single  worm  will  do  is  not 
definitely  known,  but  it  is  certainly  greater  than  is  usually  sus- 
pected. It  was  not  uncommon  for  a  single  worm  to  eat  in  and 
destroy  three  tomatoes  in  a  single  day,  while  two  tomatoes  were 
rather  a  normal  ration ;  and  for  a  large  worm  to  stay  more  than 
a  day  in  one  tomato  was  rather  uncommon. 

After  attaining  full  size,  the  larvse  find  their  way  to  the 
ground,  dig  into  it  to  the  depth  of  an  inch  or  two  and  turn  into 
a  mahogany-colored  chrysalis  about  an  inch  long^  If  they  pass 
into  this  state  late  in  the  year  they  remain  so  during  the  winter ; 
if  earlier  in  the  year,  ten  or  twelve  days  are  passed  this  way,  and 
then  the  perfect  insect  emerges.  This  in  a  day  or  two  begins  to 
^^y  ^ggs  for  another  generation. 

REMEDIES. 

Now,  what  concerns  us  most  is  when  or  how  to  take  care  of 
it  to  best  advantage. 

There  are  two  ways  that  may  be  employed  ;  either  by  arti- 
ficial means  or  by  encouraging  its  enemies.  Just  a  few  words  in 
regard  to  the  enemies.  First  and  foremost  is  the  common  toad 
{Bujo  kntigunosis).  He  is  a  very  unassuming  fellow,  makes  little 
noise  and  no  great  stir.  But  his  stir  happens  too  often  for  the 
welfare  of  a  good  many  boll-worms.  The  time  for  the  worm  to 
travel  is  in  the  cool  of  the  afternoon  and  evening,  just  the  time 
that  Mr.  Toad  has  appointed  to  go  out  to  take  his  recreation. 

The  toad  is  a  very  shy  animal,  and  if  you  wish  to  watch  his 
habits  you  must  cultivate  his  friendship.  It  is  almost  useless  to 
try  to  "  filip  up  on  hioa  "  unawares ;  he  has  too  good  an  eye  and 
ear.  Another  way  is  to  kill  and  dissect  them.  In  this  way  you 
will  find  gnats,  flies,  beetles,  grubs,  and  in  tomato  fields,  larvae 
of  various  kinds,  and  at  times  moths ;  but  the  latter  are  rather 
fewer  than  other  insects.  The  lesson  taught  by  this  is'  that  we 
should  not  kill  nor  drive  away  toads.  Cultivate  their  friendship. 
You  will  be  surprised  how  soon  you  can  teach  a  toad  to  expect 
food  from  you. 

*!•.  w.  Malley,  B.  29,  p.  17,  U.  S.  D.  A.  Div.,  Ento,  1891. 
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No  worm  seems  to  be  too  big  for  Mr.  Toad  to  tackle,  and  he 
usually  succeeds  in  his  undertakings.  It  is  not  uncommon  for 
him  to  take  hold  of  a  tomato  worm  that  will  hang  from  both 
sidew  of  his  mouth  at  once,  and  make  him  shut  his  eyes  and  get 
down  on  his  elbows  to  hold.  But  the  toad  sticks  right  to  his 
business,  and  before  long  he  smacks  his  lips  and  chuckles  all 
over,  feeling  so  good  after  a  big  feast  1 

By  walking  along  the  fence  row  and  brushing  the  trash  and 
weeds,  one  will  frequently  drive  up  moths  of  the  boll-worm  and 
of  other  species.  Several  times,  in  looking  for  material  in  this 
way,  the  green  lizzard,  or  chameleon  (Anolia  principalis,  L.),  has 
anticipate  the  flushing  of  moths  and  run  ahead  on  the  fence. 
Their  quick  eyes  saw  the  moths,  and  before  they  had  fairly 
aUghted  they  were  in  the  jaws  of  the  agile  little  fellow. 

The  king,-bird  (Tyrannus  tyrannuSy  L.),  catches  quite  a  num- 
ber of  the  moths  as  they  are  startled  by  people  and  by  cattle. 
The  common  wasps,  that  build  nests  around  in  trees  and  shrubs 
do  much  good  in  carrying  oflF  many  of  these  larvae  as  they 
venture  from  one  tomato  to  another,  and  while  the  larvse  are  still 
young,  before  they  have  entered  the  tomato. 

The  above  are  some  of  the  natural  enemies  of  the  boll-worm 
that  every  tomato  grower  can  have  more  or  less  control  over. 
There  are  many  other  enemies  that  could  be  mentioned  arid 
described,  but  they  are  such  as  would  not  be  noticed  during 
ordinary  work. 

That  the  above  are  very  eflScient,  no  one  who  will  take  the 
pains  to  study  the  matter  will  doubt ;  but  that  they  are  not  suflB- 
cient  cannot  be  denied.  The  division  of  entomology  of  the 
United  States  Department  of  Agriculture  has  spent  much  time  in 
trying  remedies  for  this  insect  on  the  cotton.  It  is  clearly  out  of 
the  question,  as  stated  above,  to  use  poison. 

CORN   AS   A   CATSCH   PLANT. 

To  prevent  the  moth  from  depositing  her  eggs  on  the  tomato 
plants,  a  catch  plant  may  be  planted  among  the  tomatoes.  There 
is  a  good  and  efiicient  plant  within  reach  of  every  tomato  grower ; 
this  is  oom,  a  few  stalks  planted  here  and  there  throughout  the 
field,  planting  about  every  fifth  hill  in  every  fifth  row.  This 
attracts  the  moth  and  the  eggs  are  deposited  on  the  com.  The 
com  should  be  fed  before  the  worms  are  large  enough  to  pupate ; 
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to  allow  the  com  to  mature  would  be  simply  planting  a  breeding 
place  for  the  boll-worm.* 

DESTROY   WORMY   TOMATOES. 

A  very  imprudent  practice  by  some  tomato  growers  is  to  pick 
the  wormy  tomatoes  and  drop  them  in  the  field.  It  is  well  knOwn 
among  entomologists  that  depriving  larvae  of  food  when  they  are 
about  to  pupate  causes  them  to  pupate  earlier,  thus  this  pick- 
ing and  dropping  the  tomato  hastens  the  coming  of  the  second 
brood.  Again,  if  the  worm  was  not '  quite  ready  to  pupate  it 
would  simply  hunt  another  vine,  and  find  a  tomato  on  this,  and 
repeat  the  work  with  better  appetite  for  the  exercise. 

What  shall  we  do ;  not  pick  the  wormy  ones  ?  Yes,  cer- 
tainly pick  every  one  of  them  I  Take  them  to  the  packing  house 
and  sort  them ;  feed  what  wormy  ones  you  can  and  the  re^t  dump 
into  a  deep  pit  and  cover  with  eighteen  inches  or  two  feet  of  dirt. 
Larvse  in  pupating  dig  through  five  or  six  inches  of  dirt ;  to 
make  sure  that  none  will  dig  out,  put  on  plenty. 

Some  growers  have  said  that  when  the  worm  7  tomatoes  aro 
not  destroyed  there  are  but  few  more  wormy  tomatoes  at  thd^ext 
crop  around  the  packing  house  than  thero  are  in  other  parts  of 
the  field.  But  it  must  be  remembered  that  the  greatest  number 
of  wormy  tomatoes  are  brought  in  late  in  the  tomato  gieason. 
These  worms  transform,  and  by  the  time  the  moth  comes  out  the 
season  is  over ;  then  these  moths  fly  to  the  old  tomato  field,  or 
where  there  are  other  food  plants.  There  are  three  or  four  gen- 
erations of  worms  before  the  next  tomato  season  opens,  and  by 
that  time  they  are  protty  well  scattered  over  your  and  your 
neighbors'  fields. 

The  tomato  plants  should  all  be  plowed  under  and  com- 
pletely destroyed  as  soon  as  the  crop  has  been  gathered,  as  it  was 
found  by  actual  count  last  year  that  in  those  fields  that  grew 
until  June  30,  over  half  the  fruit  was  wormy,  whero  a  month 
before  not  one  out  of  ten  tomatoes  was  wormy. 

PHYTOPTOSUS. 

{Phyioptus,  Sp.) 

A  very  peculiar  disease  of  the  tomato  has  been  often  noticed, 
and  is  so  general  that  it  certainly  deserves  attention.  A  number 
of  tomato  growers  pronounce  this  the  worst  disease ;  some  say  it  is 

4    •U.  S.  D.  A.  Div.  Ento.,  B.  24,  p.  32. 
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equal  to  all  the  others  combined.  It  is  very  generally  known  as 
mold.  The  trouble  is  caused  by  a  minute  animal  lh«t  somehow, 
by  its  presence,  causes  a  white,  fuzzy  outgrowth  on  the  plant.  The 
part  that  appears  like  mold  is  not  mold  at  all,  but  an  outgrowth 
of  the  skin  of  the  tomato  vine.  The  term  mold  has  been  occupied 
in  another  way,  and  is  erroneously  used  for  this  disease,  so  it  would 
be  well  to  use  some  other.  In  Southern  Spain  ashy  is  used.  While 
this  may  express  the  appearance  as  nearly  as  mold,  the  same  objec- 
tions and  not  too  long. 

Forty-three  tests  of  fungicides  and  insecticides  were  made  to 
find  a  remedy  for  this  pest,  but,  as  far  as  could  be  seen,  they 
were  all  equally  ineffective.  The  circumstances  were  all  unfavor- 
able, and  so  the  tests  cannot  be  pronounced  failures.  It  is  not 
at  all  improbable  that  some  eflBcient  remedy  will  be  found  among 
the  insecticides.  Some  form  of  the  sulphur  insecticides  seems 
about  the  right  thing.  I  believe  that  it  is  claimed  that  these 
destroy  by  their  fumes,  and  that  it  is  not  necessary  for  the  liquid 
to  come  in  contact  with  the  animal.  This  is  very  important,  as 
it  is  very  dij9ftcult  to  saturate  completely  a  branch  inhabited  by 
phytops  on  account  of  the  fine,  hairy  out-growth  entangling  so 
much  air  that  the  phytops  can  live  right  along  on  a  submerged 
branch. 

J^s  soon  as  a  branch  becomes  inhabited  it  seems  to  stop 
bearing  and  do  nothing  but  produce  friz  and  feed  phytops. 

The  life-history  and  mode  of  dissemination  of  this  animal, 
I  think,  are  not  known.  It  is  probable  that  if  these  were  known 
it  would  be  less  difficult  to  control  it  than  to  cure  the  disease 
after  it  has  attacked  the  plant. 

It  will  require  some  time  and  labor  before  this  know  ledge 
can  be  gained,  however. 

NEMATODES. 

A  very  wide-spread  diseape,  and  of  many  different  plants,  is 
one  known  as  root-knot,  or  root-gall,  caused  by  Htterodera  radi- 
cola.  It  is  claimed  by  a  good  many  careful  observers  that  this 
is  not  so  bad  now  as  it  was  a  few  years  ago.  It  does  not  pay, 
however,  to  plant  tomatoes  on  land  infested  by  this  small  ani- 
mal. This  disease  may  be  carried  from  one  part  of  the  field  to 
another  by  simply  taking  the  root  of  some  diseased  plant  there 
and  leaving  it.  There  are  many  of  our  common  weeds  attacked 
by  this  worm,   and  care  should  be  taken  that  these  are  not 
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dragged  about.  If  a  field  is  free  of  it,  there  is  no  danger  of  the 
disease,  if  the  commercial  fertilizer  is  used,  or  if  care  be  taken 
not  to  use  any  roots  in  making  compost. 

BLIGHT, 

HISTORY. 

The  blight  of  tomatoes  in  Florida  is  caused  by  a  fungus 
that  is  indigenous  to  the  State.  The  term  blight  is  used  in  a 
number  of  diiBFerent  States  for  different  diseases.  In  Mississippi 
the  Southern  tomato  blight  was  found  by  Dr.  B.  D.  Halsted  to 
be  caused  by  bacteria.  In  this  State  there  seems  to  be  little  or 
no  confusion  as  to  what  disease  shall  be  termed  blight.  Other 
terms  are  used  for  this  disease,  but  where  this  is  the  case  no 
other  trouble  is  known  as  blight.  It  is  probable  that  no  consid- 
able  portion  of  the  State  is  free  from  it.  Often  it  is  present  with- 
out the  owner  knowing  it  at  all.  In  Lake  County  a  field  con- 
tained 13  per  cent,  of  blighted  plants  without  the  ownei  knowing 
it.  In  fact,  he  was  certain  that  no  such  thing  was  in  his  field. 
However,  after  the  blighted  plants  were  pointed  out  to  him,  he 
was  able  to  distinguish  them,  and  to  help  to  compute  the  above 
results.  In  Alachua  County  over  7  per  cent,  of  blighted  plants 
were  present  without  the  owner's  knowledge.  Only  one  field  of 
considerable  size  has  been  seen  that  was  free  from  blight,  and 
this  was  one  that  was  in  a  good  state  of  cultivation  and  had 
been  for  some  time.  Many  attempts  have  been  made  to  grow 
tomatoes  in  "  fence  rows ; "  i.  «.,  grow  them  nearer  the  fence  than 
can  be  cultivated ;  nearly  all  such  attempts  have  resulted  in 
failure,  simply  because  weeds  that  propagated  this  disease  grew 
there,  and,  when  killed,  left  it  to  attack  the  tomato. 

In  studying  the  disease  last  spring  a  number  of  fields  were 
found  that  were  raising  the  first  crop  of  tomatoes  and  were  as 
badly  blighted  as  any  of  the  older  fields  in  the  vicinity.  One  of 
these  new  fields  had  as  much  as  70  per  cent,  of  the  plants 
blighted  before  any  of  the  fruit  was  shipped.  At  first  such 
cases  seemed  to  defy  all  explanation,  but  a  more  thorough  study 
made  the  reason  plain  and  certain.  The  disease  known  as 
blight  will  flourish  on  a  number  of  garden  plants,  and  on  a 
number  of  weeds  that  are  common  to  fence  rows,  and  to  old 
fields  and  those  not  under  cultivation. 

PLANTS   ATTACKED. 

It  is  quite  certain  that  a  number  of  plants,  on  which  the 
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disease  will  flourish,  are  still  absent  from  the  list,  but  a  provis- 
ional list,  with  a  brief  description  of  how  the  aflTected  plants  ap- 
pear, will  be  of  interest  to  the  tomato  gMwers.  No  explanation 
will  be  here  given  as  to  the  manuer  of  privins;  that  this  is  one 
and  the  same  <iis-)ase,  simply  because  it  would  require  pages  to 
do  so.  Sach  plants  as  are  merely  suspected  to  be  subject  to  this 
disease  in  the  field,  and  have  not  yet  been  proven,  are  omitted. 
It  requires  we«-ks  of  careful  work  to  settle  whether  a  plant  is  sub- 
ject to  the  blight,  as  the  same  cause  acts  quite  differently  on  dif- 
ferent plants. 


Tomato- 

When  a  tomato  plant  is  attacked,  if  the  attack  is  not  too 
heavy,  it  shows  itself  by  the  wilting  of  a  single  leaf  near  a  head. 
This  leaf  is  usually  the  last  fully  developed  leaf  on  that  branch. 
This  is  a  very  important  point  to  notice  as  the  other  diseases 
begin  on  the  lowest  or  oldest  leaves  and  then  gradually  work 
upward.  It  sometimes  happens  that  a  plant  is  severely  attacked. 
In  such  cases  the  entire  head  hangs  down  as  if  suffering  from 
drouth,  while  other  heads  of  the  same  plant  are  looking  fine. 
Again,  it  may  cause  the  entire  plant  to  hang  down  as  though 
"  struck  by  lightning, "  as  some  people  call  it.  Not  because  it  was 
thought  that  any  such  thing  had  happened — death  is  as  sure, 
however.  Some  plants,  again,  will  be  attacked  very  lightly,  and 
then  live  out  a  miserable  existence.  If  fruit  is  formed,  it  ripens 
prematurely,  but  usually  the  plant  has  to  devote  its  entire  ener- 
gies to  keeping  alive. 

Plants  suffering  from  blight  alone  show  no  spots  on  any 
part.  Pulling  the  plant  up  and  examining  the  roots  reveals  no 
constant  characters.  The  drooping  of  the  leaves  and  the  absence 
of  other  charact*^rs  is  a  conclusive  way  of  telling. 

If  some  tomato  breeder  has  a  fancy  variety  that  should  be 
blighted,  he  can  save  his  variety  by  making  cuttings  from  the 
wilted  tops,  if  they  are  not  too  much  wilted,  and  root  these. 
Cuttings  may  be  freely  taken  if  only  they  are  cut  eight  inches 
above  the  ground. 

Every  vine  attacked  by  blight  should  be  pulled  up  at  once 
and  dried ;  to  let  it  grow  is  only  propagating  the  disease  for  an- 
other year. 
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Moist,  warm  weather  is  the  best  condition  for  the  growth  of 
blight. 

On  the  opposite  page  is  an  illustration  from  a  photograph 
taken  from  a  field  showing  the  dissemination  of  blight.  Near 
the  bottom  is  the  center  of  dispersion.  If  the  plate  contained 
more  of  the  field  it  would  show  the  rest  of  the  blighted  spot  to 
be  similar  to  the  above  portion. 


Egg-Plant 

The  egg-plant  shows  a  yellowing  of  foliage,  and  the  plan 
looks  sickly.  The  lowest  leaves  fall  oflf  and  leave  the  stem  exposed 
Finally  the  fruit  begins  to  fall  off. 

If  heavily  attacked,  a  wilting,  similar  to  that  of  the  toma 
takes  place.  There  are  no  spots  or  other  characters  to  tell  t 
blight.     A  typical  diseased  plant  is  shown  in  plate  II. 


Irish  Potato. 

The  Irish  Potato  acts  much  like  the  egg-plant  when  at 
tacked  by  blight.  The  leaves  are  not  dropped  and  the  plant  i 
more  tenacious  of  life. 

The  attacked  plant  at  once  sets  a  great  number  of  tubers, 
which  rarely  get  larger  than  peas  or  hazel  nuts.  It  looks  rather 
urious,  when  carefully  dug,  to  see  a  number  of  larger  tubers, 
bout  the  size  of  a  hen's  egg,  at  the  proper  distance  from  the 
tem,  and  then  a  great  lot  about  the  size  of  peas  clinging  closely 
o  the  stem.  The  potato  tuber  is  one  of  the  most  prolific  sources 
o  propagate  the  blight.  It  is,  however,  only  attacked  when  near 
he  surface  or  on  top  of  the  ground. 


Beans  and  Cow  Peas. 

The  various  varieties  of  beans  (Phaseolus)  and  the  cow  pea 

Dilochos)  suffer  severe  loss  in  all  stages  of  growth.   The  y^ung  cow 

ea,  or  bean,  usually  dies  before  the  blight  matures,  but  the  bear- 

ng  plant  is  a  fertile  field  for  its  reproduction.  The  cow  peas  and 

beans  act  v  e>  ry  similarly  when  ^^.tacked  by  blight.     The  leaves 
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turn  yellow,  hang  down,  and  finally  fall  off,  leaving  the  stalks 
standing  with  probably  a  few  pods  clinging  to  them. 

On  the  station  ground  some  beans  were  planted  quite 
closely  in  the  row ;  the  blight  commenced  near  one  end  and 
spread  both  ways  until  in  one  direction  the  row  ended,  and  in 
the  other  there  was  a  break  of  about  two  feet  in  the  row.  It 
must  not  be  inferred,  however,  that  the  contamination  took 
place  through  the  leaves  or  vines,  but  it  followed  the  roots  and 
spread  through  the  soil. 


Squash. 

The  summer  squash  (Oucurbita  pepo)  is  especially  liable  to 
its  attack.  Both  the  fruit  and  the  vine  suffer,  and  probably 
propagate  the  disease  more  than  any  other  plant,  except  the  egg- 
plant. The  disease  is  known  by  a  general  sickly  look  of  the 
plant  and  gradual  pining  away.  The  fruit,  when  attacked,  soon 
rots  down,  more  from  the  injury  which  admits  bacteria  and  funffi 
inducing  decay,  than  from  blight. 


Cabbage. 

Cabbage,  when  attacked,  looks  like  it  had  wilted  down  in  a 
heap.  Such  plants  can  be  lifted  right  off  their  roots.  Their 
stems,  at  a  line  about  even  with  the  top  of  the  ground,  will  be 
found  completely  rotted,  while  the  part  only  an  inch  above  and  an 
inch  below  appears  sound.  This  rotten  place  is  where  the  blight 
made  its  entrance,  and  the  decay  is  simply  a  result  of  the  injury. 
The  blight,  before  the  decay  has  set  in,  has  passed  into  the 
fresher  poitlons.     Sderotia  are  produc^^d  in  the  last  stage. 

There  is  a  bacterial  disease  of  cabbage  that  may  be  mis- 
taken for  this  ;  one  that  has  probably  not  yet  appeared  in  our  State. 
The  tomato  blight  caus  s  the  stem  to  rot  just  at  the  ground  line, 
while  the  bacterial  disease  is  *'  characterized  by  a  rotting  of  the 
interior  of  the  head.  "* 


^H.  Gaman,  p.  io2,  Ex.  Str.  Bui.  No.  7,  U.  S.  D.  A. 
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Beets  are  attacked  in  the  crown  and  simply  wilt  down. 


Melons. 

Watermelons  and  nutmeg  melons  show  the  disease  by  a 
wilting  of  the  foliage  which  turns  yellowish  as  the  disease  pro- 
gresses.    When  the  fruit  is  attacked,  rotting  sets  in  very  shortly. 

OBSCURE   IN    SOME   PLANTS. 

In  cabbage,  beets,  watermelon  and  nutmeg-melon,  the  cause 
of  the  disturbance  is  at  first  altogether  doubtful.  The  great 
number  of  other  fungi  and  bdcteria  that  take  hold  of  the  plant  as 
soon  as  they  can  gain  an  entrance,  soon  overwhelm  the  first 
cause  and  before  the  above  characters  are  fully  manifest  it  is  by 
no  means  easy  to  find  the  blight.  Fortunately  these  vegetables 
are  cheap  when  the  marketing  season  is  over,  and  it  has  been  an 
easy  matter  to  get  enough  blight  to  inoculate  two  hundred  cab- 
bage plants  and  as  many  beets,  leaving  at  the  same  time  a  check 
plant  for  each  inoculated  plant. 


Daphne  Odora. 

In  1892,  Dr.  Appell,  the  College  physician,  brought  to  the 
laboratory  two  fine  specimens  of  Daphne  odora  that  had  been 
killed  by  some  fungus.  On  making  culture  from  this  it  was 
found  to  be  the  same  as  the  tomato  blight.  It  had  destroyed 
the  bark  and  cambium  layer  entirely  around  the  stems  at  and 
above  the  ground  line.  There  was  no  disease  whatever  in  the 
upper  limbs. 
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^       Hydrangea. 

In  the  greenhouse  on  the  college  grounds  some  hydrangea 
cuttings  were  put  out  to  be  rooted.  Only  a  very  small  portion 
of  the  cuttings  lived ;  examination  showed  that  9k  fungus  seemed 
to  be  the  cause.  The  greenhouse  had  been  used  for  studying 
tomato  blight  during  the  summer,  and  the  soil  had  been  pretty 
thoroughly  seeded  with  blight.  Later  tests,  with  pure  culture  of 
blight,  showed  that  hydrangeas  are  subject  to  this  disease. 

WEEDS   ATTACKED. 

Desmodium  molle,  or  beggar  weed,  is  killed  by  blight,  but 
d6es  not  propagate  it  to  such  an  extent  as  some  other  plants,  and 
it  is  a  question  whether  serious  damage  would  be  done  for  more 
than  one  year. 

The  fire  weed,  EracktUes  hieracifula,  is  very  severely  attacked, 
and  propagates  the  blight  to  a  remarkable  degree.  This  weed  is 
very  common  on  new  land  and  on  land  just  being  prepared  for 
cultivation,  as  well  as  on  sparely  timbered  land.  It  is  a  com- 
mon weed  in  Florida,  but  not  at  all  troublesome  excepting  that 
it  makes  a  good  fire  weed.  It  catches  fire  easily  and  makes  a 
quick,  hot  blaze. 

Another  common  weed,  the  Canada  fleabane,  Erigeron  Cana- 
dense,  also  called  cow-tail,  is  severely  attacked  by  the  tomato 
blight.  The  habitat  of  this  weed  is  much  the  same  as  that  of 
fire  weed,  besides  taking  possession  of  old  fields  and  of  neg- 
lected fields. 

Two  of  the  amaranths,  or  careless  weeds  (A,  retrojlexus,  L. 
A,  spinesuSj  L)  are  also  killed  by  tomato  blight. 

There  are  many  other  weeds  that  may  be  added  after  further 
study.  It  has  already  been  stated  that  there  are  a  number  of  sus* 
pected  hosts  not  mentioned  here.  From  the  above  list  we  see 
that  this  parasite  has  quite  a  faculty  for  adapting  itself  to  differ- 
ent hosts. 

HOW   BLIGHT   WINTERS. 

We  have  seen  how  this  blight  may  live  from  early  spring 
until  late  fall  by  simply  attacking  one  plant,  and  then  another. 
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until  frost  comes  in  the  fall,  or  until  it  has  used  up  all  the  avail- 
able material ;  then  it  simply  forms  a  small  body  about  the  size 
of  a  number  ten  shot.  The  color  of  this  body  varies  from  a  dull 
white  to  a  dark  brown,  and  is  known  to  botanists  as  a  sclerotium. 
It  is  not  a  seed  in  the  proper  sense  of  the  term.  As  soon  as  the 
proper  conditions  are  present,  it  starts  again  to  destroy  whatever 
it  can  make  use  of. 

WHAT   IS   BLIGHT? 

(Sclerotium.) 

In  June,  1892,  I  discovered  the  cause  of  this  disease ;  not, 
however,  until  my  ingenuity  and  almost  my  patience  had  been 
exhausted.  The  portions  that  showed  signs  of  distress  had  been 
carefully  studied  under  the  microscope,  and  nothing  abnormal 
could  be  discovered.  Tomato  agar- culture  and  others  tried  gave 
no  bacteria,  excepting  in  well  advanced  cases  of  disease,  and 
these  culturf  s  would  not  induce  disease  in  the  plant  by  inocu- 
lation. It  was  quite  certain  that  none  of  the  species  of  bacteria 
taken  from  the  diseased  parts  and  grown  in  the  culture  would 
give  the  blight  to  the  plant.  In  making  culture  from  seedlings 
a  mould  appeared.  This  i^as  a  hint  in  the  right  direction.  Fol- 
lowing this  up,  I  discovered  that  the  tomato  blight  is  caused  by 
a  minute  fungus.  After  the  cause  had  been  discovered,  over 
eight  hundred  tests  with  the  disease  on  tomatoes  were  made. 
These  have  been  carefully  tabulated  and  show  just  what  con- 
ditions are  favorable  to  the  growth  of  the  fungus.  The  work 
being  in  a  greenhouse,  temperature  and  moisture  were  under 
good  control. 

Under  ordinary  conditions  blight  cannot  be  seen  even  with 
a  microscope,  but  by  using  picro-carmine  as  a  stain,  the  fine 
threadlike  mycelia  may  be  seen  permeating  the  tissue  of  the 
host.  The  greater  amount  of  growth  is  usually  in  the  combian 
and  soft  adjoining  tissue. 

Another  way  of  proving  the  presence  of  blight  is  to  take 
the  portion  of  the  suspected  plant  and  place  it  in  a  moist 
chamber.  If  the  temperature  is  80°-95°  F.  in  48  hours  you  will 
have  a  growth  that  will,  in  appearance,  rival  swan  down.  Fresh 
material,  such  as  a  slice  of  potato  or  egg-plant  fruit,  placed  within 
a  quarter  of  an  inch  will  be  siezed  in  a  day.  This  bait  may 
be  carried  to  a  second  dish.  Now,  if  the  work  has  been  done 
with  the  necessary  precaution,  you  will  have  blight  entirely  free 


mixture  remained  on  the  leaves  and  what  ran  off  usually  fell  on 
the  ground  some  distance  from  the  root  of  the  plant.  June  28th, 
the  increase  of  blighted  plants  was  16  per  cent.,  or  2f  more  than 
the  average  of  the  untreated  plants.  The  amount  of  Bdx.  Mx. 
used  to  each  plant  was  the  same  in  either  case.  The  results  of 
spraying  the  foliage  were  exactly  the  same  last  year  The  nature 
of  the  disease  was  not  understood  at  that  time,  so  the  former 
method  was  not  tried.  The  above  facts  show  that  it  is  useless  to 
spray  tomato  leaves  for  the  prevention  of  blight.  I  mean  spray- 
ing as  the  term  is  usually  accepted.  The  lacts  further  show  that 
where  the  vines  and  soil  near  the  vines  were  treated  with  Bdx. 
Mx.  nearly  1-10  of  the  entire  crop  was  saved  by  a  single  treat- 
ment under  the  most  disadvantageous  circumstances  On  look- 
ing at  it  from  another  stand  point,  the  loss  from  blight  was  less 
than  ^  of  what  it  was  in  the  untreated  plots. 

The  second  fungicide  tested  was  ammoniacal  solution  of 
copper  carbonate.* 

Six  plots  were  laid  off  and  notes  on  these  carefully  taken. 
Four  plots  were  treated  with  the  solution  and  two  left  for  the 
checks.  In  plots  one  and  six  the  stems  and  ground  were  treated 
as  plot  one  in  Bdx.  Mx.  In  the  first  plot  a  pint  of  fungicide  was 
used  to  the  plant.  Here  the  blight,  on  June  28th,  showed  an 
increase  of  8  per  cent.,  or  a  gain  Jrom  applying  the  fungicide, 
of  5 J  per  cent.  In  the  sixth  plot  about  a  quart  of  fungicide  was 
used.  Only  two  per  cent,  of  the  plants  blighted  after  applying  the 
fungicide.  In  plots  three  and  four  the  leaves  were  sprayed  in 
the  usual  way.  The  amount  of  blight  was  14  per  cent,  or 
slightly  more  than  in  the  checks.  The  above  shows  that  Amo. 
Cu.  Co.  is  a  good  fungicide  for  the  blight,  but  it  must  be  applied 
in  heavy  quantities.  The  conclusion  as  to  how  it  should  be  ap- 
plied is  the  same  as  for  Bordeaux  Mixture. 

A  solution  of  copper  carbonate  and  ammonium  carbonate 
was  also  tried.  The  results  of  this  showed  a  greater  decrease  in 
the  blight.  In  other  words,  the  Am.  Sol.  of  Cu.  Co ,  as  stated 
above,  was  not  quite  as  good  as  a  mixture  of  ammonium  car- 
bonate and  copper  carbonate,  t 

*The  am.  sol.  of  cu.  co.  is  made  by  wetting  5  oz.  of  copper  carbonate  with  a 
quart  of  water,  then  add  3  quarts  of  ammonia  water;  when  completely  dissolved 
and  ready  to  apply,  add  water  to  make  30  gallons. 

f  A  mixture  of  copper  carbonate  and  ammonium  carbonate  is  made  by  mixing 
3  OE.  copper  carbonate  in  a  quart  of  water;  dissolve  i  lb.  ammonium  carbonate  in  three 
quarts  of  hot  water;  when  cool,  mix  and  stir  well;  dilute  to  50  gallons. 
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Eau  Celeste  was  used  on  two  plots.  This  is  the  most  strik- 
ing result  obtained.  In  the  plot  where  the  stems  were  sprayed 
the  increase  of  blight  was  reduced  to  zero,  or  to  the  lowest  possi- 
ble. It  will  be  understood  that  not  a  single  plot  was  laid  off 
where  blight  was  not  present.  It  lacked,  however,  1 J  per  cent, 
of  being  up  to  the  normal,  or  6§  per  cent.,  i.  e,,  there  was  only 
5  1-6  per  cent,  blight  in  the  treated  plot. 

The  plot  left  as  a  check  on  June  1st  had  a  trifle  less  blight 
in  it  than  the  treated  plot,  but  on  June  28th  there  was  an  in- 
crease of  14  per  cent.,  or  1 J  above  the  average. 

In  the  next  plot  the  leaves  were  sprayed  in  the  ordinary 
way.     This  plot  showed  an  increase  of  10  per  cent,  of  blight. 

In  most  of  the  plots  treated  the  spraying  of  the  leaves  had 
no  effect  in  checking  blight,  but  in  this  plot  it  showed  some 
advantage. 

Three  plots  were  laid  off  to  try  the  effect  of  Eau  Celeste.* 
The  former  order  was  followed. 

In  the  first  plot  the  stems  were  thoroughly  sprayed  and  the 
ground  about  them  moistened.  The  increase  of  blight  in  the  plot 
was  8  per  cent.  The  amount  of  blight  in  the  plot  before  treat- 
ment, however,  was  much  above  the  average ;  fully  3  per  cent. 
The  increase  of  blight  in  check  was  16  per  cent.,  so  the  real  gain 
by  spraying  was  8  per  cent.  The  third  plot  was  treated  just  as 
the  first  and  the  result  exactly  the  same. 

Plots  were  laid  off  in  the  same  way  as  Eau  Celeste  to  try  the 
modified  Eau  Celestef,  which  is  somewhat  more  expensive,  but  it 
has  the  advantage  of  not  scorching  the  leaves.  This  has  more 
reference  to  egg  plant  than  to  tomato.  The  results  were  practi- 
cally the  same  as  in  the  case  of  Eau  Celeste. 

The  increase  of  blight  in  this  was  only  4  per  cent.,  while 
that  of  the  check  showed  an  increase  of  12  per  cent. 

A  number  of  other  fungicides  were  tried  but  these  practi- 
cally fall  out  of  the  list  on  account  of  their  expensiveness  and  of 
their  less  efficiency. 

The  advantages  above  enumerated  are  not  all  that  is  derived 

*£aa  Celeste  is  made  in  the  following  manner:  Dissolve  two  lbs.  copper  sulphate 
(blue  stone)  in  a  gallon  of  water.  If  the  copper  sulphate  is  powdered  it  will  dissolve 
in  cold  water;  if  not  pulverized,  the  water  should  be  hot.  Add  three  pints  of  ammonia 
water;  keep  corked  until  ready  to  use,  then  dilute  to  fifty  gallons. 

f  This  is  made  by  dissolving  two  pounds  copper  sulphate  in  water,  as  stated 
above.  Dissolve  two  and  one-half  pounds  sal  soda  in  same  amount  of  water.  When 
cool,  mix  the  two  solutions,  add  two  quarts  of  ammonia  and  dilute  to  fifty  gallons. 
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from  their  use.  A  marked  advantage  is  noticed  in  treated 
plants.  The  fungicides  keep  off  diseases  in  general  and,  to  some 
extent,  insects. 

There  are  also  many  plants  attacked  by  blight  that  do  not 
succumb,  but  live  out  a  miserable  existence  and  die  about  the 
end  of  the  marketing  season.  Other  plants  are  simply  cut  off  in 
the  crop  they  would  bear.  After  spending  four  weeks  in  the 
field,  it  was  an  easy  matter  to  detect  such  plants.  Often  fruit 
would  prematurely  ripen.  In  some  cases  the  main  root  of  the 
plant  alone  was  attacked ;  again  all  the  latteral  ones  were  de- 
stroyed. Some  plants  have  a  greater  resisting  power.  This  is 
especially  true  of  the  common  plum  tomato.  Specimens  of  this 
plant,  on  favorable  soil,  have  withstood  repeated  inoculation. 
Plants,  however,  of  this  same  variety,  when  not  on  favorable  soil, 
etc.,  succumb  to  the  first  inoculation.  It  is  not  improbable  that  a 
variety  of  tomatoes  could  be  grown  that  would  be  more  resisting 
to  blight  than  those  usually  cultivated  now.  Such  varieties 
would  probably  lack  some  desirj^ble  quality.  A  more  profitable 
employment  would  be  to  ascertain  just  what  the  conditions  are 
that  the  tomato  most  desires. 

BLACK    ROT. 

{Macrosporinm  Solani,) 

This  disease  is  very  widely  disseminated  throughout  this 
State  and  is  destructive  to  tomatoes  in  many  other  gardeuiLg 
States.  From  these  we  can  get  considerable  information  as  to 
how  it  shall  be  treated. 

This  disease  appears  upon  the  vines,  rarely  on  the  leaves,  and 
often  on  the  fruit.  When  it  is  present  on  fruit,  the  flower  end 
usually  rots,  and  finally  a  dark  green,  almost  black  felt,  forms  on 
this.  Th^  tomato  then  dries  up,  and  seemingly  nothing  but  the 
skin  remains.  In  the  Northern  fruit  States  the  disease  passes  the 
winter  in  this  form. 

On  the  stems  of  the  tomato  the  spots  are  more  or  less  dark 
colored.  It  has  been  called  the  "spot,"  "black  spot"  and  other 
names  by  growers.  It  attacks  the  plants  mostly  below  the  fruit. 
The  spots  appear  to  be  somewhat  sunken. 

Specimens  of  this  disease  were  submitted  to  Prof.  B.  T.  Gal- 
loway, chief  of  Div.  Veg.  Path:,  by'Prof.  W.  T.  Swingle,  of  Eustis, 
so  there  can  be  no  doubt  as  to  the  identity  of  this  fungus.   ♦ 

This  disease  has  been  quite  destructive  to  Irish  potatoes  in 
some  of  the  potato  growing  States. 
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Tests  of  various  fungicides  proved  that  Bordeaux  Mx.  is  a 
very  eflBcient  preventive,  and  when  applied  at  the  proper  time 
will  protect  the  crop  more  or  less,  according  to  the  thoroughness 
of  application.  The  proper  time  to  apply  the  fungicide  is  when 
the  flower  buds  begin  to  form,  or  even  earlier  in  a  warm  season. 
Late  cold  weather  retards  the  progress,  and  early  moist,  warm 
weather  hastens ;  so  the  exact  time  cannot  be  stated.  The  fungi- 
cide should  be  repeated  every  week  or  ten  days,  depending  on 
how  rapidly  it  is  removed  by  the  wind  and  rain.  The  part  of 
the  plant  covered  with  the  fungicide  alone  is  protected. 

The  tests  made  for  blight  were  on  fields  that  had  some  black 
rot,  but  the  fungicides  were  applied  too  late  in  the  season  to  pro- 
duce any  effect  on  the  latter  disease. 

^  DROPPING   OF   BUDS. 

There  are  several  different  maladies  of  the  tomato  the 
causes  of  which  are  unknown.  It  will  be  of  considerable  interest 
to  watch  the  development  of  these  during  the  coming  tomato 
season. 

Among  these  troubles  is  one  that  has  caused  considerable 
loss  and  attracted  the  attention  of  a  considerable  number  of 
growers. 

In  this  trouble,  the  flowers,  just  after  blooming,  fall  from  the 
vine,  apparently  without  cause.  Of  course,  there  is  a  reason  for 
this.  Some  growers  considered  the  brand  of  fertilizer  to  be  at 
fault,  but  that  idea  was  not  confirmed  by  further  investigation. 
Still,  there  is  not  enough  evidence  against  this  to  overlook  the 
point.  The  frost  and  cold  weather  have  also  been  assigned.  The 
argument  in  favor  of  this  view  has  much  better  backing  than 
the  former  view. 

The  tomato  grower,  whose  eyes  are  keen  enough  to  see  that 
he  is  losing  one  or  two  of  his  earliest  and  most  valuable  pickings 
by  the  falling  of  the  early  flowers,  cannot  be  in  doubt  many 
years  as  to  the  cause  of  the  disorder. 

ANOTHER   DISEASE 

that  causes  the  crumpling  and  drying  up  of  the  leaves  has  been 
observed  in  many  places  and  in  widely  different  sections.  It  has 
been  thought  that  it  was  caused  by  hot  sun  burning  the  leaves ; 
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by  others  the  brand  of  fertilizer  has  been  blamed.  While  the 
cause  is  obscure,  the  damage  is  decidedly  obvious.  Often  all  the 
foliage  will  be  dry  and  functionless,  while  there  are  still  green 
tomatoes  on  the  vines.  The  disease  grows  worse  as  the  season 
advances.  Often  before  the  bearing  season  is  over  the  vines  are 
dried  up  with  tomatoes  hanging  to  them. 

These  diseases,  for  which  remedies  are  unknown,  will  be 
studied  during  the  coming  season.  And  work  will  be  continued 
on  those  diseases  mentioned  above  which  appeared  to  be  helped 
by  the  applications  mentioned. 


BuIIeilo  Mo.  22.  November,  1893. 
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INTRODUCTION. 


In  Bulletin  No.  20,  of  the  Station  series,  which  was 
devoted  to  a  discussion  of  Soils  and  Fertilizers,  a  few  ele- 
mentary principles  referring  more  especially  to  the  chem- 
istry of  farming  were  careftilly  emphasized.  The  object 
of  the  writer  was  to  make  a  simple  and  practical  explana- 
tion of  certain  scientific  terms  that  must  find  frequent 
employment  in  our  Station  publications,  and  terms  which 
no  one  can  be  expected  to  comprehend  and  employ  most 
profitably,  unless  their  full  meaning  has  been  clearly 
stated.  The  generous  reception  that  this  Bulletin  has 
met  with  from  press  and  people  alike  all  over  the  State, 
has  been  a  source  of  satisfaction  and  encouragement  to 
the  Station  authorities,  and  the  demand  for  it  has  been 
almost  unprecedented  in  the  history  of  the  Station  publica- 
tions. If  those  who  were  the  recipients  of  Bulletin  No.  20 
are  familiar  with  its  contents,  they  are  entirely  prepared 
to  utilize  the  present  Bulletin  to  the  best  advantage,  for 
what  will  be  found  in  these  pages  is  only  the  practical 
employment  of  those  principles  which  previously  have 
been  explained. 

The  salient  features  of  the  previous  publication  inclu- 
ded a  brief  discussion  of  the  soil  elements  and  its  liability 
to  become  deficient  in  one  or  more  of  them  under  a  pro- 
longed system  of  cropping.  This  explanation  naturally 
led  to  a  discussion  in  regard  to  the  use  of  fertilizers  as  a 
means  of  restoring  either  of  them  to  an  exhausted  soil. 
It  was  also  remarked  that  in  the  present  stage  of  agricul- 
tural progress  in  the  United  States,  it  seldom  occurs  that 
more  than  three  of  these  essential  soil  ingredit-nts  will  be 
found  deficient  in  the  average  soil.  These  three  are 
Phosphoric  Add,  Potash  and  Nitrogen,  and  only  these, 
therefore,  under  ordinary  circumstances,  need  concern  the 
fanner  when  he  is  desirous  either  of  restoring  or  else  of 
preserving  the  fertility  of  his  land.  The  mode  of  occur- 
rence of  these  several  substiances  in  nature  and  the  various 
sources  whence  each  is  obtained  when  employed  in  the 
manufacture  of   commercial    fertilizers,  were  carefully 


pointed  out,  together  with  an  explanation  of  a  ohemical 
analysis  of  a  fertilizer  and  a  method  of  computing  their 
commercial  values.  Attention  was  likewise  directed  to 
the  merits  possessed  by  many  so-called  ''home  manures^^' 
jELnd  the  necessity  for  preserving  and  employing  them  as  , 
plant-food  material  was  strongly  urged.  Undoubtedly, 
all  over  Florida,  there  prevails  at  this  time  a  system  of 
reckless  extravagance  in  dealing  with  this  material,  and 
as  a  result,  thousands  of  hard  earned  dollars  are  annually 
taken  from  the  pockets  of  our  farmers  and  appropriated  to 
purchasing  commercial  fertilizers  which  could  as  well,  or 
even  better,  have  been  expended  for  articles  more  neces- 
sary, if  only  a  little  intelligence  and  economy  had  been 
exercised  in  dealing  with  various  waste  materials  and 
natural  manures  occurring  about  all  premises. 

It  is  the  object  of  the  present  Bulletin  to  continue  the 
discussion  previously  entered  upon,  by  pointing  out  the 
fertilizing  values  possessed  by  the  several  substances,  and 
how  each  can  be  most  economically  preserved  and  em- 
ployed in  enriching  the  soil.  ''How  to  make  and  use" 
fertilizers~--both  domestic  and  commercial — ^will  be  care- 
fully explained,  and  practical  examples,  illustrating  each 
explanation,  will  be  given,  so  that  after  carefully  studying 
the  Bulletin's  contents,  each  farmer  will  have  acquired 
information  sufficient  to  enable  him  to  buy  intelligently, 
and  use  economically  any  kind  of  fertilizer  that  need 
engage  his  attention.  Not  only  so,  but  he  will  be  entirely 
competent  to  buy  the  unmixed  raw  materials  and  com- 
pound them  into  any  high  or  low  grade  fertilizer,  or  any 
special  fertilizer,  containing  an  unusual  quantity  of  som9 
particular  element  he  may  desire.  At  tiie  end,  will  be 
given  a  table  showing  the  chemical  composition  of  com- 
monly occurring  substances,  both  animal  and  vegetable, 
tliat  are  useful  for  enriching  the  soil,  and  in  connection 
with  that  table,  it  will  be  explained  how  to  utilize  any  of 
the  several  substances  enumerated  in  the  list,  in  making 
at  home,  and  for  home  use,  a  fertilizer  containing  the 
desired  amount  of  any  particular  substance,  i.  e.,  of  either 
Phosphoric  Acid,  Potash,  or  Nitrogen.  Before  entering 
upon  the  details  of  these  several  explanations,  however,  it 
may  be  desirable,  even  at  the  risk  of  repetition,  to  Lay 
down  a  few  chemical  principles  which  we  should  all  have 


in  mind  before  we  can  be  in  a  position  to  understand  the 
several  explanations  which  are  to  follow. 

The  successful  farmer  of  to-day  is  the  one  who  follows 
his  profession  in  a  scientific  manner.  The  orthodox  sys- 
tem of  farming,  such  as  was  practiced  by  our  forefathers, 
was  probably  well  adapted  to  the  environments  of  those 
times,  when  rich  and  virgin  soils  were  plentiful,  and 
when  all  that  was  needed  to  induce  a  soil  to  yield  a 
bountiful  harvest,  was  simply  to  ''scrach  its  back"  with 
plow  and  harrow,  and  then  leave  it  to  smile  with  fruits 
and  flowers  and  vegetables  and  grain.  Owing  to  the  con- 
tinuous system  of  cultivation  to  which  our  soils  have, 
since  then,  been  constantly  subjected,  and  without  fertili- 
zation, they  scarcely  now  serve  more  than  as  a  medium, 
or  means  of  conveyance  of  plant  food  from  the  earth  into 
the  plant.  If,  therefore,  we  are  to  prosper  as  farmers,  we 
must  alter  our  system  of  farming — of  sowing,  reaping, 
fertilizing,  etc.,  to  suit  the  changed  conditions.  We  must 
emerge  from  the  chrysalis  of  primitive  agriculture,  as 
practiced^  by  our  ancestors,  and  seek  to  learn  more  and 
more  of  the  teachings  of  science  as  related  to  our  profes- 
sion, if  we  would  solve  the  problem  of  our  prosperity.  In 
all  cases  it  is  absolutely  necessary  that  thought  go  before 
work,  and  in  every  instance  the  successftil  farmer  of 
to-day  invariably  has  a  theory  upon  which  to  base  his 
practice.  No  farmer  can  any  more  understand  the  prin- 
ciples that  underlie  the  science  of  fertihzation  without 
some  knowledge  of  the  chemistry  of  soils,  of  plants,  and 
of  fertilizers,  than  could  a  railway  be  accurately  planned 
and  constructed  by  one  unskilled  in  the  sciences  of  math- 
ematics and  mechanics.  Indeed,  the  farmer  without  his 
reasons,  his  theory,  if  you  please  his  science,  can  have  no 
plans.  With  these  wanting,  agriculture  would  prove  as 
complete  a  failure  with  him  as  would  the  banking  busi- 
ness when  he  was  entirely  ignorant  of  all  the  laws  of 
finance. 

In  years  gone  by  the  farmers  had  but  little  use  for 
agricultural  chemistry.  The  rich  and  virgin  soil  usually 
chosen  by  the  farmer  of  former  times  were  quite  well 
supplied  with  all  the  substances  needed  for  plant  nutrition, 
and  all  that  was  needed  was  simply  for  the  farmer  to  stir 
the  soil  occasionally,  and  reap  abundant  harvests.  But 
since  then  times  and  conditions  have  changed.     Under  a 
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oontinned  system  of  cultivatioii,  and  the  consequent 
drainage  of  plant  food  by  a  constant  removal  of  crops, 
without  a  proper  replenishment  of  this  nourishment  to 
the  soil  in  the  form  of  a  fertilizer,  it  has  grown  weary 
and  hungry.  It  now  looks  for  food,  coaxing  and  petting, 
before  it  can  be  induced  to  supply  remunerative  yields. 
We,  therefore,  find  ourselves  burdened  with  duties  that 
were  not  imposed  upon  our  fathers.  The  foremost  and 
most  formidable  task  which  to-day  confronts  us  as  farm- 
ers,  is  that  of  providing  the  raw  materials  required  for 
the  manufacture  of  the  crops  that  we  desire  to  grow — 
and  that  too,  at  prices  that  will  yield  us  a  just  and  reason- 
able profit  on  our  investment.  These  raw  materials  are 
expensive.  If  we  purchase  them  carelessly  and  apply 
them  injudiciously,  or  indiscriminately,  we  will  be  sure 
to  find  ourselves  losers  in  the  transaction. 


The  Province  of  Chemistry. 

It  is  just  here  that  chemistry  comes  to  the  farmer's 
rescue,  and  enables  him  to  solve  many  of  the  problems 
concerning  the  needs  of  his  crops;  the  nature  and  value 
of  various  raw  materials  for  different/ertilizing  purposes  ; 
and  to  make  and  use  fertilizers  with  a  mind  to  both 
wisdom  and  economy. 

Briefly  mentioned,  the  chief  benefits  to  be  derived  by 
the  farmer  from  a  knowledge  of  chemistry,  may  be  thus 
defined : 

1st.  It  teaches  the  composition  of  soils,  of  plants,  of 
fertilizers,  and  of  the  atmosphere,  and  tells  how  to  con- 
form one  to  the  requirements  of  the  other. 

2nd.  It  determines  both  the  variety  and  quantity  of 
the  food  that  different  plants  require  for  healthy  and  vig- 
orous growth. 

3rd.  It  gives  information  in  regard  to  manufacturing 
fertilizers,  and  explains  how  all  kinds  of  refuse  matter 
occurring  about  either  the  slaughter  house  or  the  premises, 
may  be  made  useful  m  manufacturing  wholesome  food 
for  plants.  Much  more  has  chemistry  done  toward  solv- 
ing agricultural  problems,  but  what  has  been  pointed  out 
above  will  be  quite  sufficient  to  subserve  the  purposes  of 
this  bulletin. 
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How  Chemtetry  Aids  the  Farmer. 

To  explain  how  chemistry  is  of  such  substantial  aid 
to  the  farmer,  it  is  only  necessary  to  say  that  the  chemist, 
in  his  investigations,  proceeds  to  analyze  the  soil,  the 
pl^t,  the  atmosphere,  and  fertilizers,  and  having  thus 
acquired  a  knowledge  of  their  several  properties  and  con-^ 
stituents,  he  is  in  a  position  to  proceed  in  an  intelligent 
manner  to  conform  one  to  the  needs  and  requirements  of 
the  other. 

The  Composition  of  the  Soil. 

Among  other  things,  we  have  learned  from  chemistry 
that  the  soil  we  cultivate  is  usually  made  up  of  from 
fourteen  to  fifteen  elements  when  in  a  healthy  state  for 
cultivation.  (By  the  term  ''element"  is  meant:  A  sim- 
ple substance  which  cannot  be  further  subdivided  into 
t^o  or  more  kinds  of  substance  possessing  different  iden- 
tities.) In  all,  there  are  now  know  to  the  chemist  about 
seventy  of  these  elements,  but  only  about  fifteen  of  them 
occur  in  soils,  generally,  and  these  fifteen  are  all  that  are 
believed  to  be  essential,  either  to  plant  or  animal  growth. 
It,  therefore,  becomes  us  as  farmers  to  concern  ourselves 
only  with  such  of  them  as  must  be  present  before  our 
soihi  can  possibly  produce  profitable  crops. 

Of  these  fifteen  elements  which  are  regarded  as  indis- 
pensable to  the  fertile  soil,  seven  are  designated  by  the 
chemist  as  "non-metallic,"  and  eight  as  '' metallic "  ele- 
ments. The  ''non-metallic"  elements  are  oxygen,  nitro- 
gen, carbon,  silicon,  sulphur,  phosphorus  and  chlonn,  and 
the  "metallic"  elememts  are  hydrogen,  potassium,  sodium, 
calcium,  magnesium,  aluminum,  iron,  and  manganese. 

The  chemist  has  been  accustomed  for  a  long  time  to 
divide  the  elements  into  "organic"  and  "in-organic"  ele- 
ments. For  many  years  those  included  under  "organic" 
were  such  as  appeared  to  be  destructible  by  fire,  and  those 
comprising  the  list  of  "in-organic"  elements  were  such 
as  were  incombustible,  or  such  as  remained  as  a  residue, 
or  ash,  whenever  a  plant  was  burnt.  In  recent  years, 
however,  the  barriers  between  organic  and  in-organic 
chemistry  have  been  rapidly  giving  way,  and  the  agree- 
ment is  now  univeisal  among  chemists,  that  an  element 
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may  be  either  oiganic  or  in-organic,  according  as  it  is,  or 
is  not,  a  part  of  an  organized  body. 

The  plant-forming  elements  naturally  group  them- 
selves into  two  distinct  divisions,  which,  are  marked  by 
well  defined  and  widely  varying  characteristics.  The 
first  includes  those  elements  that  are  derived  exclusively 
from  the  air;  the  second  refers  to  those  which  are  fur- 
nished exclusively  by  the  soil.'  And  thus  we  have  two 
distinct  classes  of  elementary  substances  entering  into  the 
composition  of  plants,  both  of  which  are  equally  essential 
to  their  life  and  growth.  Those  elements  comprising  the 
first  class,  and  which  are  derived  by  plants,  either  directly 
or  indirectly,  from  the  atmosphere,  are  only  four  in  num- 
ber, viz.:  Carbon,  hydrogen,  oxygen,  and  nitrogen.  These 
four  air-derived  elements  constitute  much  the  larger  pro- 
portion of  all  plants,  forming  from  95  to  99  per  cent  of 
their  entire  weight.  When  plants  are  burnt,  or  when  they 
undergo  decay,  these  atmospheric  elements  mostly  pass 
off  into  the  air  in  the  fonn  of  gas.  It  must  not  lie 
inferred  that  because  these  elements  are  a  source  of  atmos* 
pheric  plant  food,  they  are  always  derived  by  plants 
directly  from  the  air,  for  such  is  not  the  -<5ase.  True, 
plants  do  obtain  large  quantities  of  their  food  in  this 
way,  but  it  is  likewise  true  that  the  air-derived  elements 
are  always  present  in  the  soil,  in  combination  with  the 
soil  elements,  and  forming  what  are  called  chemical  com- 
pounds. 

It  must  not  be  inferred  that  because  the  soil-derived 
elements  (i.  e.:  phosphorus,  sulphur,  chlorin,  silicon,  cal- 
cium, iron,  potassium,  sodium,  magnesium,  etc.)  occur  in 
such  small  proportions  in  plants,  they  are  not  equally  as 
essential  to  growth  as  are  the  more  important  air-derived 
ones,  for  such  is  not  the  case.  Though  all  of  them  com- 
bined constitute  only  from  one  to  ten,  or  twelve,  per  cent, 
of  the  entire  weiglit  of  plants,  still  they  are  just  as  essen- 
tial to  growth  as  are  the  more  aJDundantly  occurring  air- 
derived  ones,  and  the  entire  absence  of  a  single  one  will 
materially  retard  the  vigor  of  any  crop. 

Why  Wc  FertiUze. 

From  accurately  conducted  experiments  chemists  have 
learned  that  though  all  plants  must  have  a  nourishment 
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of  each  of  the  elements  enumerated  above,  ho  two  plants, 
even  of  the  same  variety,  consume  precisely  the  same 
quantity  of  each ;  neither  do  different  families  of  plants 
require  the  same  elements  in  identical  proportions.  This 
discovely  naturally  offered  an  explanation  for  the  ex- 
haustion of  soils  by  a  continuous  system  of  cropping,  and 
demonstrated,  most  emphatically,  the  necessity  for  using 
fertilizers  if  the  fertility  of  the  soil  is  either  to  be  main- 
tained or  restored. 


The  LesBon  Taught. 

We  have  also  learned  from  the  chemical  lesson  cited 
above  that  the  elements  most  largely  drawn  upon  by 
growing  plants  are  three  in  number,  to- wit :  Phosphorus, 
potassium  and  nitrogen,  and  the  supply  of  these  elements, 
therefore,  will  become  exhausted  in  a  soil  earlier  than  all 
others  when  it  is  subjected  to  a  continuous  system  of 
cropping,  and  we  then  find  ourselves  confronted  with  the 
necessity  either  of  replenishing  such  a  soil  with  them,  or 
else  ceasing  to  produce  good  crops.  In  practically  all  the 
cultivated  soils  of  Florida,  and,  indeed,  of  the  entire 
country,  all  of  the  other  essential  elements  are  present  in 
the  soil  in  sufficient  quantities  to  last  for  years  to  come. 
There  is  little  probability  of  the  early  exhaustion  of  either 
of  them,  and  in  estimating  the  fertiUty  of  his  land  the 
farmer  of  to-day  rarely  finds  it  necessary  to  take  any 
account  of  them,  but  in  a  sterile  or  worn  soil  it  will  be 
found  that  one,  two,  or  all  three  of  the  elements — phos- 
phorus, potassium  and  nitrogen — are  deficient,  and  this 
deficiency  will  have  to  be  made  up,  and  the  only  process 
by  which  this  can  be  accomplished  is  known  as  fertilizing, 
which  simply  means  adding  to  a  poor  soil  certain  mate- 
rials which  will  contribute  to  it  the  necessary  quantities 
of  phosphoric  acid,  potash  and  nitrogen  to  insure  a  profit- 
able yield  of  agricultural  products.  The  material  used 
for  this  purpose  may  be  either  homemade  (i.  e.  stable 
manure,  pea  vines,  saw-palmetto  root  ashes,  etc.,  etc.), 
or  they  may  be  applied  in  the  form  of  artificial  or  com- 
mercial fertilizers  (i.  e.  bone  meal,  phosphate,  sulphate  of 
potash,  nitrate  of  soda,  cotton  seed  meal,  etc.). 
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Deflnitlons  of  Fertiliflcen. 

Before  proceeding  directly  to  a  discussiou  of  various 
kinds  of  home  and  commercial  fertilizing  material  that  is 
available  for  enriching  the  soil,  it  will  doubtless  be  well 
to  offer  a  few  explanations  which  will  enable  all  better  to 
understand  the  real  worth  of  different  kinds  of  material 
for  fertilizing  purposes;  i.  e.  what  essential  element  or  ele- 
ments of  plant  food  any  particular  substance  will  con- 
tribute to  a  soil  when  it  is  applied. 

First,  then,  we  will  remark  that  a  fertilizer  may  be 
either  a  partial  or  a  complete  one,  according  as  it  contains 
one,  or  two,  or  all  three  of  the  essential  elements  (phos- 
phorus, potassium  and  nitrogen)  in  proper  proportions. 
Thus,  acid-phosphate  is  a  partial  fertilizer.  It  contains 
only  one  of  the  three  essentials,  i.  e.,  phosphorous.  Sul- 
phate of  potash  is  a  partial,  or  incomplete  fertilizer,  because 
it  contains  only  potash  (Potassium).  And  nitrate  of  soda 
is  also  a  partial  fertilizer,  because  it  contains  only  nitro- 
gen. A  combination  of  any  two  of  these,  that  is  of  acid 
phosphate  and  sulphate  of  potash,  or  of  acid  phosphate 
and  nitrate  of  soda,  will  still  be  an  incomplete  fertilizer 
mixture,  but  a  combination  of  the  three,  in  proper  propor- 
tions, would  give  a  complete,  well-rounded  fertilizer, 
because  the  acid  phosphate  will  contribute  the  necessary 
phosphoric  add,  the  sulphate  of  potash,  the  necessary 
potassium,  and  the  nitrate  of  soda  the  required  amount  of 
nitrogen.  This  latter  combination  is  the  form  whose 
application  is  usually  found  to  be  most  profitable  to  the 
average  cultivated  soil. 

Seldom  a  week  passes  without  the  chemical  department 
of  the  station  receiving  a  letter  of  inquiry,  couched  in 
language  about  as  follows : 

'^I  have  a  plantation  which  has  been  in  constant  culti- 
vation for  a  number  of  years.  For  a  long  while,  the  soil 
never  failed  to  yield  a  good  crop,  but  of  late,  it  matters 
not  what  care  is  exercised  in  cultivation,  it  is  never  pos- 
sible to  induce  it  to  make  anything  like  a  satisfactory 
yield.  In  the  past  the  soil  has  received  very  little  fer- 
tilizer treatment,  but  of  late  I  have  tried,  first,  acid  phos- 
phate, and  afterwards  nitrate  of  soda,  neither  of  which 
seemed  to  afford  any  very  marked  benefit.  Can  you  sug- 
gest to  me  any  form  of  fertilizer  which  will  enable  me  to 
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restore  to  my  soil  the  fertility  that  it  onoe  possesaed  ? '' 

This  is  a  fair  illustration  of  letters  that  we  are  almost 
daily  in  receipt  of,  and  the  answer  which  is  always 
sent,  is  found,  in  substance,  in  what  has  already  been  said. 

Where  crops  have  been  constantly  growing,  and  in 
harvesting  carrying  out  of  a  soil  a  luge  quantity  of  all 
the  three  essential  elements  which  they  draw  so  largely  in 
growth,  and  which  usually  are  present  in  soils  in  ranaller 
quantities  than  any  of  the  others,  it  is  but  a  simple  propo- 
sition that  their  exhaustion  in  soils  will  occcur  much 
earlier  than  that  of  those  occurring  in  larger  quantities, 
and  of  which  plants  consume  leas.  Now  what  will  be  the 
result?  If  such  a  soil  has  never  received  a  fertilizer 
treatment,  and  if  crops  have  been  constantly  grown  upon 
it,  is  it  not  clear  to  all  that  its  failure  to  produce  abundant 
harvests  (barring  external  influences)  is  due  to  the  fact 
that  it  has  become  exhausted  of  one  or  more  of  those 
elements  which  plants  must  have  before  they  can  grow  ? 
And  it  may  be  safely  concluded  that  under  such  a  con- 
tinued system  of  cultivation  as  has  been  described  in  our 
correspondent's  letter,  that  the  soil  will  be  found  sorely  in 
need,  not  only  of  one,  but  of  all  three  essential  elements 
to  which  reference  has  been  made. 

Where,  then,  is  fault  to  be  found  with  the  system  of 
fertilizing  practiced  by  our  correspondent?  Clearly,  he 
is  not  using  the  kind  of  fertilizer  which  will  replenish  the 
soil  with  all  elements  of  which  a  system  of  croppm^  has 
deprived  it.  In  the  first  case,  he  gave  his  land  a  dressing 
of  phosphate,  which  only  enriched  it  with  phosphoric 
acid ;  and  in  the  latter  instance,  an  application  of  nitrate 
of  soda  was  administered,  which  only  afforded  nitrogen. 
In  the  first  case,  the  soil  lacked  both  nitrogen  and  potash, 
and  in  the  latter  case,  both  potash  and  phosphoric  acid. 
Instead,  then,  of  applying  only  one  of  the  forms  of  mate- 
rial in  a  single  season,  he  should  have  applied  both  and 
should  have  supplemented  them  with  a  proper  proportion 
of  potash  in  some  commercial  or  natund  source.  In 
other  words,  the  doctor's  prescription  for  his  sick  or 
imperfect  soil  is  a  complete,  well-rounded  fertilizer. 

But  it  is  very  often  the  case  that  some  special  crop 
will  require  more  than  a  normal  amount  of  some  particu- 
lar form  of  plant  food.  For  instance,  tobacco  needs  a 
much  larger  supply  of  potash  for  perfect  growth  than 
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many  other  crops  require,  and  the  same  may  be  said  of 
fruit  crops  in  general.  Since  it  naturally  follows  that 
where  one  of  these  several  crops  is  grown  continuously  on 
the  same  plot  of  land,  such  a  plot  will  become  exhausted 
of  its  store  of  potash  sooner  than  of  any  other  plant  food 
substance,  and,  of  course,  in  such  a  case,  only  a  form  of 
potash  fertilizer  need  to  be  applied,  or,  better  still,  in  order 
to  maintain  the  fertility  of  such  a  soil,  it  will  be  foimd 
judicious  to  apply  to  it  from  time  to  time  a  complete  fer- 
tilizer mixture  (i.  e.,  one  containing  potash,  phosphoric 
acid  and  nitrogen)  in  which  the  ratio  of  potash  to  phos- 
phoric acid  would  be  as  3:1  and  the  ratio  of  potash  to 
nitrogen  about  as  1^:1. 

We  see,  therefore,  that  in  the  case  of  special  crops, 
requiring  an  over-amount  of  some  particular  element,  the 
proper  variation  in  the  proportion  of  such  an  element 
must  be  taken  into  account  in  compounding  the  fertilizing 
mixture  with  which  such  crops  are  to  be  nourished. 
Such  a  mixture  may  be  aptly  designated,  "a  special 
fertilizer." 

To  illustrate  the  various  proportions  of  the  several 
fertilizing  elements  removed  by  different  crops  from  soils 
during  growth,  we  append,  just  here,  a  table  showing 
how  many  pounds  of  phosphoric  acid,  potash  and  nitro- 
gen are  withdrawn,  per  acre,  by  an  average  crop  of  the 
different  varieties  mentioned. 

The  table  is  commended  to  our  farmers  for  careful 
study,  because  its  thorough  comprehension  will  afford  an 
insight  into  the  kind  of  fertilizer  that  will  be  best  adapted 
to  growing  any  special  crop  enumerated  in  the  list.  It 
will  afford  a  knowledge  of  how  a  mixture  can  be  best 
compounded  for  economical  use,  so  as  to  furnish  a  healthy 
nourishment  for  both  soil  and  plant,  and  at  the  same 
time  guard  against  the  extravagant  use  of  any  kind  of 
plant  food. 
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TABLE   SHOWING    HOW    MANY    POUNDS    OF    THE   CONSTITU' 

ENTS    MENTIONBTD     ARE    WITHDRAWN,      PER 

ACRE,    BY    AN   AVERAGE   CROP. 


POTASH. 

(lbs.) 


Apples — 15  tons  per  acre ....... 

Pears — 10  tons  per  acre 

Plums — 2  tons  per  acre 

Grapes — 4  tons  per  acre 

Berries — li  tons  per  acre 

Sugar  Beets — ^20  tons  per  acre . . . 

Carrots — 20  tons  per  acre 

Mangolds — 20  tons  per  acre 

Turnips — 20  tons  per  acre 

Onions 

Cucumbers  . . , 

Lettuce 

Cauliflower 

Cabbage  

Rape 

Wheat 

Rye 

Barley 

Oats 

Rice 

Corn 

Com  Fodder  (green) 

Meadow  Hay 

Sorghum 

Su?ar  Cane , 

Tobacco 


45 

36 

8 

40 

7 

72 

150 

160 

110 

96 

193 

72 

265 

514 

124 

68 

76 

62 

96 

45 

174 

236 

201 

71 

107 

148 


PHOSPHOR- 
IC ACID. 

(lbs.) 


3 
10 

2 
12 


2i 


12 
24 
18 
25 
49 
94 
17 
76 
125 
79 
45 
44 
35 
35 
24 
69 
66 
53 
68 
37 
32 


nitro(;kn. 
(lbs.) 


30 
12 
16 
13 


110 

70 

90 

75 

96 

142 

41 

202 

213 

154 

111 

87 

78 

89 

39 

146 

122 

166 

129 

518 

127 


The  above  table  will  suffice  to  show  that  a  fertilizer 
properly  compounded  for  a  fruit  orchard  is  not  an 
economical  one  for  use  on  cereal  crops,  such  as  wheat, 
barley,  rye,  etc.  Neither  does  a  fertilizer  mixture  which 
is  well  adapted  to  vegetable  growing  meet  the  require- 
ments of  ordinary  farm  purj)oses. 

In  the  case  of  fruit  crops  it  may  easily  be  observed 
(though  the  figures  are  only  approximately  correct)  that 
they  often  remove  from  the  soil  an  amount  of  potash  ten 
or  fifteen  times  as  large  as  that  of  phosporic  acid,^  and  yet 
we  often  see  so-called  special  fruit  fertihzers  advertised 


16 

for  sale,  in  which  the  proportion  of  phosphoric  acid  guar- 
anteed is  double  that  of  either  potai^  or  nitrogen. 

The  usual  forms  of  complete  fertilizer  mixtures  for 
sale  in  this  state  contain,  on  an  average,  about  the  follow- 
ing proportions  of  the  several  fertilizing  elements : 

Phosphoric  acid 8  to  10  per  cent. 

Potadi 4  to    5  per  cent. 

Nitrogen 4  to    6  per  cent. 

From  chemical  analyses  of  the  soils  of  various  sections 
of  Florida  made  in  this  laboratory,  it  is  made  apparent 
that  the  soils  of  this  state  are  universally  more  deficient 
in  potash  than  any  other  element,  while  phosphoric  acid 
is  more  generally  diffused  throughout  the  soil  than  either 
of  the  others.  This  fact,  taken  into  consideration  along 
with  the  other  fact  that,  generally  speaking,  the  character 
of  the  crops  grown  throughout  the  state  is  such  as  re- 
quires a  predominance  of  both  potash  and  nitrogen,  it 
would  seem,  to  say  the  least,  that  a  majority  of  the  fer- 
tilizer combinations  put  annually  upon  our  markets  for 
sale  are  ill  adapted  to  fruit  and  vegetable  growing.  The 
writer  is  of  the  opinion  that,  as  a  general  rule,  it  would 
be  well  for  our  manufacturers  to  reverse  the  proportions 
of  D[iany  of  the  fertilizer  formulas  that  they  are  daily 
commending  as  admirably  adapted  to  fruit  growing,  and 
have  the  constituents  proportioned  about  as  follows: 

Phosphoric  acid 5  to    6  per  cent. 

Pota^ IQ  to  12  per  cent. 

Nitrogen 6  to    8  per  cent. 

It  is  confidently  believed  that  a  mixture  compounded 
in  accordance  with  the  above  formula  will,  in  a  great 
majority  of  instances,  yield  results  fax  more  favorable  in 
the  case  of  fruit  crops  than  the  ordinary  routine  formula 
that  our  fruit  growers  have  been  accustomed  to  use  for 
years. 

And  what  has  been  said  with  regard  to  fruit  tree  fer- 
tilizers applies  with  equal  force  to  vegetable  growing. 

Fertilisers— How  to  Make  and  Use  Them. 

With  what  has  been  said  in  explanation  of  fertilizer 
terms,  the  chemistry  of  fertilizers,  and  the  care  that  is  to 
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be  exercised  in  compounding  them  judiciously  (i.  e.  with 
special  reference  to  the  requirements  of  the  crops  to  be 
grown),  we  are  in  a  position  to  proceed  intelligently  to 
study  llie  different  sources,  both  natural  and  commercial, 
whence  each  kind  of  fertilizing  material  may  be  easily 
obtained. 

It  is  no  uncommon  thing  to  hear  a  farmer  say  that 
phosphate,  or  cotton  seed  meal,  or  ashes,  or  pea-yine, 
placed  upon  his  land  will  serve  to  enhance  its  fertility, 
and  thus  insure  larger  crop  returns  in  the  season  of  har- 
vest; but  if  that  same  farmer  be  asked  what  element  of 
fertility,  phosphate,  or  bone  meal,  or  cotton  seed  meal, 
etc.,  contributed  to  soil  enrichment,  in  a  great  majority  of 
cases  he  will  be  unable  to  answer  you. 

The  object  of  the  present  bulletin  is  to  difPiise  knowl- 
edge along  these  very  lines.  It  is  the  design  to  study 
with  much  care  many  of  the  more  commonly  occurring 
forms  of  material,  which  occur  in  profusion  about  almost 
every  farm  premises,  with  a  view  of  acquainting  our 
farmers  with  the  availability  of  such  substances  for  fer- 
tilizing purposes,  and  inducing  them  to  pursue  such  meth- 
ods as  may  be  suggested  for  properly  saving  and  employ- 
ing such  materials  (which  now  through  carelessness  are 
allowed  to  go  to  waste)  in  enriching  the  soils  they  are 
compelled  to  cultivate. 

After  covering  this  phase  of  the  scope  of  the  bulletin, 
it  is  the  intention  to  refer  to  the  more  commonly  avail- 
able soures  of  the  three  fertilizing  elements  in  the  form  of 
commercial  fertilizers,  and  subsequently  show  how  each 
farmer  may,  for  himself,  prepare  his  formulee  at  home, 
and  of  any  specific  proportions  desired,  so  that  any  special 
crop  will  be  sure  to  receive  just  such  a  fertilizer  ration  as 
will  seem  best  adapted  to  subserving  its  requirements. 

• 

Natural  Fertilizere. 

First  in  order,  then,  will  come  the  consideration  of 
natural  fertilizers,  many  of  which  only  benefit  a  soil  in 
a  mechanical  way,  and  are  appropriately  designated  as 
mechanical  manures. 

This  subject  of  natural  manure  is  one  of  immense 
importance  to  economic  and  scientific  agriculture.     Un- 
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doubtedly  our  fanners  make  a  serious  mistake  in  failing 
properly  to  employ  for  fertilization  the  various  forms  of 
refuse  material  that  exist  on  every  farm.  The  writer 
has  often  had  occasion  to  refer  to  the  different  systems  of 
farming  practiced  in  the  North  and  the  South.  The 
economic  and  intensive  system  of  agriculture  carried  on 
in  the  Northern  States  he  has  frequently  contrasted  with 
the  system  that  is  prevalent  among  us,  and  he  has  made 
earnest  appeals  for  an  improved,  economical  system  of 
farming  in  Florida. 

To  bring  into  usage  this  improved  system,  our  methods 
of  dealing  with  natural  fertilizers  will  have  to  be  revolu- 
tionized. The  extravagance  that  characterizes  our  present 
methods  of  dealing  with  them  will  have  to  give  place  to 
more  prudent,  intelligent  and  economical  ones.  These 
natural  manures  must  be  collected  and  preserved  with  as 
much  care  as  is  now  bestowed  upon  the  commercial  fer- 
tilizers which  the  farmer  is  compelled  to  purchase. 

The  various  natural  fertilizers  occurring  about  every 
farm  have  just  as  really  an  agricultural  value  as  have  the 
more  conceiiti'ated  forms  of  commercial  fertilizers.  Just 
in  proportion,  then,  as  their  merits  are  appreciated  and 
they  are  carefully  collected  and  preserved  for  farm  use, 
will  the  necessity  for  purchasing  artificial  fertilizers  dimin- 
ish, and  the  money  which  would  have  been  expended  in 
their  purchase  be  saved.  With  a  view  to  impressing  the 
farmers  with  the  iumiense  importance  of  this  subject,  as  a 
factor  in  their  prosperity,  we  shall  suggest  desirable 
methods  for  saving  these  manures  so  that  the  soil  may 
receive  the  largest  possible  benefit  from  their  application. 

In  the  list  of  natural  manures  there  are  certain  ones 
which  are  useful  chiefly  on  account  of  the  fact  that  they 
improve  the  physical  character  of  the  soil.  Of  course,  in 
addition  to  their  physical,  or  mechanical  efficiency,  they 
also  contain  small  quantities  of  plant  food  and  thus  con- 
tribute, in  a  small  degree,  to  the  nourishment  of  plants. 
Tlieir  chief  value,  however,  is  due  to  the  mechanical  effect 
they  have  upon  soils.  Such  a  class  of  fertilizers  is  usually 
designated  by  chemists  as 

Mechanical  Fertilizers. 

In  the  list  is  usually  included  organic  matter  of 
various  kinds,  both  animal  and  vegetable.    Chief  among 
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such  manures  may  be  mentioned  grass,  leaves,  straw,  cot- 
ton hulls,  plant  roots,  com  stalks  and  woody  matter  of 
various  descriptions.  Other  vegetable  matter,  such  as 
peavines,  cotton  seed  meal  and  cotton  seed  are  also 
mechanical  manures,  but  they  contain  a  much  lareer 
quantity  of  real  nutriment  (Le  nitrogen)  than  those^- 
viously  mentioned,  and  are  therefore  to  be  prized  not  only 
because  of  their  mechanical  effects,  but  also  on  account  of 
their  chemical  constitution.  When  any  of  these  mechani- 
cal manures  are  plowed  into  the  soil,  they  soon  begin  to 
undergo  decay,  and  their  decomposition  serves  to  render 
the  soil  porous,  loose  and  open.  The  effect  is  greatly  to 
improve  a  soil's  mechanical  condition  by  facilitating  the 
admission  of  air  and  water,  thus  hastening  the  '^weather^ 
ing"  process.  Mechanical  manures  also  absorb  water  and 
thus  tend  to  keep  the  soil  moist.  They  likewise  absorb 
heat,  and  thereby  contribute,  in  a  manner,  to  the  warmth 
of  soils.  As  they  decompose,  certain  acids  are  formed, 
which  begin  at  once  to  act  on  the  mineral  matters  in  the 
soil,  making  them  more  soluble.  Of  course,  the  rapidity 
of  decomposition  in  mechanical  manures  varies  greatly 
with  the  character  of  the  substance;  and  the  rapidity  of 
decomposition  will  measure  the  immediate  benefits  that 
the  soil  receives  from  them.  Thus,  peavines,  leaves, 
grass,  etc.,  will  decompose  more  rapidly  than  com  stalks 
or  cotton  stalks;  and  so,  crushed  cotton  seed  or  cotton 
hulls  will  decay  more  readily  than  either  uncrushed  seed 
or  cotton  seed  meal.  When  either  of  the  forms  of  me- 
chanical manures  enumerated  above  is  to  be  employed, 
it  will  always  be  found  advantageous  to  subject  it  to  par- 
tial decomposition  in  a  prudent  manner  before  applying 
it  to  the  soil.  The  process  by  which  this  is  done  is 
usually  designated  ''rotting"  the  manure,  and  it  is  easily 
accomplished  simply  by  placing  the  material  that  is  to 
be  used,  such,  for  instance,  as  stalks,  straw  and  cotton 
hulls,  first  in  the  stable  to  be  used  as  litter,  and  subse- 
quently transferring  it  to  a  compost  heap,  judiciously 
constructed,  and  there  allowing  it  to  remain  for  several 
months  or  until  ready  for  use. 

Woods-earth  and  muck  are,  too,  generally  referred  to 
as  mechanical  manures.  Each,  when  properly  collected 
and  treated,  will  prove  beneficial  to  a  soil,  both  mechani- 
cally and  chemically,  but  neither  of  them  is  usually  as 
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rich  in  fertiliziiig  substance  as  many  of  the  mechanical 
manures  already  mentioned.  On  soils  that  are  well  nigh 
destitute  of  organic  substance,  both  will  be  likely  to  pro- 
duce excellent  results,  and  they  should  be  highly 
esteemed.  The  physical  character  of  leaf-mold,  being 
easily  disintegrated,  renders  its  application  easy,  and 
enhances  its  value  as  a  mechanical  manure. 

We  quote  below  for  the  information  of  the  farmers,  the 
quantity,  in  pounds,  of  the  three  fertilizing  constituents, 
phosphoric  acid,  potash  and  nitrogen,  contained  in  1,000 
pounds  of  vegetation  usually  included  in  the  list  of 
mechanical  manures.  In  studying  the  fertilizing  compo- 
sition of  the  several  substances,  it  should  be  remembered 
that  it  is  not  solely  on  account  of  the  number  of  pounds 
of  the  several  elements  of  plant  food  enumerated  above 
that  these  materials  are  valuable,  but  also  on  account  of  the 
mechanical  improvement  already  spoken  of  that  they 
produce. 

TABLS   SHOWING  THE   NUMBER  OP  POUNDS  OF  PHOSPHORIC 

ACID,   POTASH    AND    NITROGEN   OCCURRING    IN    1,000 

POUNDS   OF   MECHANICAL  FERTILIZER  MATERIAL. 


Crab  Oraas  (ereen) 

Crab  Oraas  (dry) 

Ordinary  Weeds  (average) 

Oat  Straw 

Wheat  Straw 

Com  Stalks  

Com  Cobs 

Cotton  Stalks,  Bolls  and  Leaves. . 

Cotton  Hulls 

Oak  Leaves  (dry) 

Pine  Straw 

Pine  Wood  (saw  dust) 

Oak  Wood  (saw  dust) 


Phosphoric 
Acid. 


0.75 

2.50 
1.00 
2.00 
2.00 
3.00 
0.60 
3.00 
2.80 
2.60 
0.70 
0.07 
0.50 


Potash. 


0.40 
1.50 
0.75 

12.40 
5.10 
6.00 
0.60 

15.00 
3.00 
1.70 
0.30 

'0.08 
1.40 


Nitrog^en 


4.00 

15.00 

10.00 

6.20 

5.90 

3.20 

5.00 

14.00 

7.50 

10.00 

6.00 

5.00 

10.00 


Among  mechanical  fertilizers  that  are  valuable  for 
their  high  per  cent,  of  fertilizing  constituents  as  well,  are 
the  following.  This  table,  like  the  preceding  one,  shows 
the  number  of  pounds  of  each  of  the  several  constituents 
occurring  in  1,000  pounds  of  the  several  materials: 
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fERTlLiZINQ   CONSTITUENTS   IN   1,000   POUNDS. 


Cotton  Seed 

Cotton  Seed  Meal 

Linseed  Meal 

Pea  Vines  (green) .... 

Pea  Vines  (dry) , 

Pea  Vine  Roots  (green) 
Clover  (green)  ...*.... 

Clover  (dry) 

Clover  Roots  (green) . . 


Phosphoric 
Add. 

Potash. 

10.00 

12.00 

25.00 

17.50 

17.50 

13  50 

1.00 

3.10 

5.20 

14.50 

1.50 

4.50 

1.00 

4.90 

3.80 

22.00 

1.25 

5.00 

Nitrogen 
30.00 

67.50 
56.00 

2.70 
19.50 

4.10 

4.30 
20.70 

5.20 


The  above  figures  represent  the  average  of  various 
analyses  made  in  different  laboratories  throughout  the 
country,  and  may,  therefore,  be  considered  reliable. 

If  farmers  will  carefully  preserve  this  bulletin  they 
will  be  sure  to  find  the  above  tables  of  great  service. 
They  will  have  occasion  frequently  to  refer  to  them  when 
it  is  desired  to  know  the  real  fertilizing  value  of  any  sub- 
stance included  in  either  of  the  tables.  The  figures  given 
should  serve  to  impress  every  one  who  is  desirous  of 
farming  economically  with  the  high  value  that  many  of 
the  sul^tances  possess.  They  should  also  serve  as  a  warn- 
ing to  all  who  have  been  careless  in  regard  to  the  use  of 
such  material  that  they  must  be  more  economical,  if  they 
ever  expect  to  make  their  vocation  remunerative. 

Other  Mechanical  Manures. 

Thus  far  what  has  been  written  in  regard  to  mechan- 
ical manure  has  been  with  special  reference  to  those  which 
are  of  vegetable  origin.  It  is  in  order  now  to  make  men- 
tion of  forms  which  are  of  animal  origin,  and  in  this  list 
the  several  varieties  of  animal  excrement  will  be  included 
in  the  discussion  under  the  general  heading : 

Farm-Tard  Manure. 

The  various  forms  of  animal  manure  may  also  be  said 
to  be  comprised  in  that  list  of  mechanicdll  and  home- 
made fertilizers  which  are  valuable  to  be  applied  to  soils, 
both  on  account  of  physical  and  chemical  properties 
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which  they  possess.  Under  "farm-yard  manure"  ism- 
cluded  the  excrement,  or  droppings,  from  all  kinds  of 
farm  animals.  Such  manure,  properly  preserved,  should 
consist  of  both  the  liquid  and  solid  excrement  of  farm 
stock,  together  with  straw  occurring  along  with  the 
manure,  and  which  was  employed  as  litter.  The  compo- 
sition of  such  manure  will  naturally  vary  according  to 
the  character  of  the  animal,  the  quality  of  the  food  it 
received,  and  the  proportion  and  variety  of  the  litter  em- 
ployed. If  the  animal  voiding  the  excrement  be  an 
adult,  and  neither  gaining  nor  losing  weight — such,  for 
example,  as  a  working  horse — ^the  excrement  will  contain 
approximately  the  same  quantity  of  nitrogen  and  a^h 
constituents  that  was  present  in  the  food  the  animal 
received.  But  if  the  animal  be  one  which  is  constantly 
increasing  in  size,  or  producing  young,  or  furnishing  milk 
or  wool,  then  the  nitrogen  and  ash  constituents  of  the 
voided  excrement  will  be  perceptibly  less  than  the  quan- 
tity originally  present  in  the  food,  and  the  difference  will 
have  gone  to  what  is  called  ^'animal  increase."  Mani- 
festly, the  manure  obtained  from  the  latter  class  of  animals 
will  be  inferior  to  that  obtained  from  the  former,  provided, 
of  course,  that  both  kinds  receive  the  same  quantity  and 
variety  of  food.  It  follows  that  we  should  not  expect  as 
valuable  manure  from  a  milch  cow  as  from  a  dry  one,  or 
from  a  growing  colt  as  from  a  full  grown  horse,  or  from  a 
growing  pig  as  from  a  well  grown  porker. 

The  character  of  the  food  eaten  by  the  animal  will 
afifect  the  quality  of  the  manure,  even  more  than  it  is 
affected  by  the  character  and  age  of  the  animal.  A  diet 
of  corn-fodder  or  straw  can  yield  only  an  inferior  quality 
of  manure,  simply  because  these  foods  contain  only  a 
very  small  quantity  of  either  of  the  essential  elements  of 
plant  food.  A  diet  of  cotton  seed,  cotton  seed  meal,  pea- 
vines,  or  oil  cake,  etc.,  will,  on  the  other  hand,  yield  a 
very  rich  manure,  because  these  foods  are  rich  both  in 
nitrogen  and  ash  constituents. 

What  Farm- Yard  Manure  Is. 

From  a' chemical  standpoint  the  composition  of  barn- 
yard manure  will  average  about  as  follows :  In  a  com* 
paratively  fresh  state,  the  per  cent,  of  water  will  range 
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from  65  to  80.  The  nitrogen  will  vary  from  .0.40  to 
.0.66  per  cent.,  and  higher,  if  produced  from  well-fed 
animals.  Exclusive  of  sand,  etc.,  which  are  always 
present,  the  ash  constituents  will  run  from  2^  to  3  per 
cent.  Of  the  ash  constituents,  from  40  to  70  per  cent 
will  be  potash,  and  from  0.20  to  0.40  per  cent,  will  be 
phosphoric  acid.  A  ton  of  farm-yard  manure  will,  there- 
fore, average  from  4  to  9  lbs.  of  phosphoric  acid,  9  to  15 
lbs.  of  potash,  and  9  to  15  lbs.  of  nitrogen.  Estimating 
its  farm  value  on  the  strength  of  its  fertilizing  constitu- 
ents alone,  (i.  e.,  regardles^s  of  the  beneficial  mechanical 
influence  it  exerts  when  applied  to  a  soil),  it  should  be 
worth  from  J2.50  to  J4.00  per  ton  (2,00Q  lbs.) 

Farm-yard  manure  may  be  said  to  be  a  "general" 
manure,  because  it  supplies  all  of  the  essential  elements 
of  plant  food.  The  immediate  returns  (crop  productions^ 
from  an  application  of  farm  manure  (in  an  undecomposea 
state)  are  much  less  tlian  from  the  same  amount  of  plant . 
food  applied  in  the  form  of  artificial  fertilizers,  because  in 
the  case  of  the  fonner,  the  effect  of  an  appUcation  is 
spread  over  a  period  of  several  years.  Its  nitrogen  is 
chiefly  present,  not  as  ammonia,  but  in  the  form  of  car- 
bonaceous compounds,  which  decompose  much  more 
slowly  in  the  soil,  and  to  overcome  this  and  make  sure  of 
a  sufficient  supply  of  available  plant  food  in  a  single 
season,  it  is  always  desirable  when  fertilizing  with  farm- 
yard manure  to  supplement  their  application  with  a 
moderate  quantity  of  commercial  fertilizers.  Of  course, 
the  quantity  of  the  latter  that  it  will  then  be  necessary  to 
employ  will  be  much  less  than  it  would  have  been  had 
no  home  manure  been  used. 

The  Treatment  of  Manure. 

We  come  now  to  the  most  important  feature  of  the 
discussion,  viz.:  the  proper  treatment  of  home  manureSi 
(both  vegetable  and  chemical),  when  it  is  desired  to 
employ  them  so  as  to  reap  the  greatest  possible  benefit 
from  their  application. 

In  reckoning  the  true  fertilizer  value  of  any  variety  of 
manure,  a  great  deal  depends  upon  the  kind  of  treatment 
to  which  it  has  been  subjected.  Thus,  when  stable 
manure  is  piled  into  heaps  and  left  to  decompose,  exposed 
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to  sun  and  rain  in  the  bam-yard,  without  any  form  of 
shelter,  it  will  lose  fully  one-half  of  its  value  as  a  fertilizer. 

Animal  manure  (excrement,  etc.)  decomposes  much 
more  rapidly  than  vegetable  matter,  and  when  mixed 
with  the  latter  cause  it  to  decompose  with  more  rapidity 
than  it  otherwise  would.  The  facility  with  which  it 
readily  undergoes  the  ''rotting''  process  admirably  adapts 
it  to  the  purposes  of  a  mechanical  manure.  It  is  also 
generally  true  that  animal  matter  is  richer  in  plant  food, 
especially  in  nitrogen,  than  vegetable  matter,  and  if  dur- 
ing the  heating  process  the  proportion  of  animal  to  vege- 
table matter  is  unusually  great,  there  is  danger  of  enough 
heat  being  produced  to  cause  much  of  the  nitrogep  to  be 
driven  out  of  the  heap  in  the  form  of  a  compound  known 
as  ammonia,  unless  precautions  are  taken  to  retain  this 
volatile  substance  intact.  This  may  be  done  by  sprink- 
ling over  the  manure  pile  from  time  to  time  a  Uberal 
quantity  of  gypsum,  or  land  plaster  (sulphate  of  lime). 
The  same  results  could  be  largely  accomplished  by  mix- 
ing with  the  manure  a  sufficiently  large  amount  of  litter 
to  reduce  the  relative  proportions  of  animal  matter  in  the 
manure,  or  where  the  mixing  with  litter  is  done  in  the 
stalls  before  the  excrement  is  transferred  to  the  permanent 
heap.  The  same  results  are  accomplished  by  frequently 
changing  the  litter  so  as  to  prevent  it  from  becoming 
oversaturated  with  the  excrement. 

The  overheating  of  manure  heaps  can  also  be  pre- 
vented in  a  measure  by  occasionally  wetting  it.  Perhaps 
it  will  be  safe,  in  any  case,  to  prevent  the  escape  of  ammo- 
nia by  supplementing  either  method  of  treating  manure. 
A  little  gypsum,  powdered  earth  (clay)  or  some  porous 
material  which  is  known  to  be  a  good  absorbent,  should 
always  be  added.  Such  material,  appUed  either  to  the 
manure  heap  or  in  the  stall,  will  likely  be  advantageous 
in  preventing  the  volatilization  of  ammonia. 

Protection  from  Rain  Necessary. 

The  plant  foods  in  farmyard  manure  speedily  become 
soluble  in  water.  Such  manure  should  therefore  be  pro- 
tected from  rain  to  prevent  leaching.  A  large  proportion 
of  the  nitrogen  in  animal  refuse  is  voided  in  the  form  of 
urine,  and,  generally  speaking,  the  richer  the  diet,  the 
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higher  will  this  proportion  be.  If,  therefore,  the  manure 
is  exposed  and  allowed  to  be  washed  by  rain,  and  these 
washings  allowed  to  drain  away,  much  loss  of  valuable 
material  will  surely  occur.  To  this  fact  is  attributed  the 
superiority  of  ''box"  manure,  or  that  collected  in  stalls  and 
under  shelter,  over  that  which  is  collected  and  rotted  in 
an  open  lot. 

It  should  also  be  remembered  that  urea,  which  consti- 
tutes the  chief  nitrc^nous  ingredient  of  urine,  is  speedily 
changed  by  fermentation  into  carbonate  of  ammonia, 
which  is  very  volatile,  and  which  will  speedily  escape  if 
means  are  not  ready  at  hand  for  catching  and  retaining 
it  in  the  heap  as  fast  as  it  is  produced  by  fermentation. 
When  the  fermentation  goes  on  in  a  place  protected  from 
rain,  carbonaceous  matter  is  destroyed,  but  very  little 
nitrogen  is  lost  provided  the  proper  means  for  retaining 
it  have  been  provided.  The  rotted  manure  when  well 
made  is  more  concentrated  than  the  fresh,  having  lost 
much  weight  during  fermentation,  with  comparatively 
little  loss  of  valuable  constituents. 

Any  kind  of  vegetable  substance  which  is  to  be  appro- 
priated for  manurial  purposes  should  also  be  cared  for  in 
a  similar  manner  to  tiiat  proposed  for  farm-yard  manure. 
By  storing  it  in  the  protected  compost  and  allowing  it  to 
decompose  along  with  animal  droppings,  a  home  manure 
possessing  a  high  agricultural  value  will  be  secured. 

Each  farmer  who  has  been  careless  in  his  methods  of 
collecting  these  manures,  or  who  has  entirely  disregarded 
them  in  his  farm  operations,  should  be  convinced  Ihat  his 
reckless  policy  is  annually  involving  him  in  a  useless  ex- 
pense that  could,  in  a  large  measure,  be  dispensed  with  if 
only  a  Uttle  more  prudence  and  economy  were  exercised 
in  dealing  with  hia  home  manures.  The  probability  is 
that  fully  one-half  the  amount  that  is  now  annually  ex- 
pended by  every  farmer  who  is  compelled  to  buy  artificial 
fertilizers,  cauld  be  saved  to  him,  or  the  money  devoted 
to  other  purposes,  if  only  he  would  proceed  in  an  econom- 
ical and  intelligent  manner  to  make  use  of  all  the  waste 
products  occurring  about  his  farm  for  fertilizing  purposes. 

Improved  Fanning  Operations  Needed. 

The  time  is  ripe  for  improvement  in  many  of  the 
farming  operations  as  practiced  by  even  the  most  pro- 
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gresflive  of  our  Southem  farmers.  A  new  era  must  dawn 
before  mother  earth  will  consent  to  yield  to  the  husband- 
man the  rich  store  of  harvest  that  she  can  so  easily  furnish 
if  only  a  little  inducement  is  offered  her. 

The  writer  will  continue  to  press  the  importance  of 
agricultural  economy  until  it  is  apparent  that  the  farmers 
of  Florida  are  giving  more  attention  to  the  matter,  and 
until  there  dawns  an  era  of  agricultural  prosperity  in 
ihis  state  hitherto  unknown,  and  which,  in  fact,  is  hardly 
possible  under  the  present  extravagant,  careless  and  un- 
scientific method  that  now  characterizes  most  of  our 
farming  operations. 

The  table  given  below  shows  the  average  chemical 
composition  of  the  most  commonly  occurring  forms  o^ 
animal  manures  about  every  farm  premises.  The  figures 
used  designate  the  per  cent,  of  the  several  substances 
present 


NAMROF  SU8BTANCE. 

Per  cent,  of 
Phosphor- 
ic Acid. 

.      • 

n 

Pk 

1.10 
0.49 
0.58 
0.36 
1.60 
0.25 
0.20 
1.00 
0.30 
0.15 
2.26 
0.60 
0.13 
0.83 

Per  cent,  of 
Nitrogen. 

Cattle — solid,  fresh  excrement . . 
Cattle — afresh  urine 

0.17 

0.29 
0.68 

Hen  manure — afresh 

1.64 
0.17 

1  63 

Horse — solid,  fresh  excrement.. 
Horse — afresh  urine 

0.44 
1.65 

Human  excrement— solid 

Human  urine 

Pigeon  manure — dry 

1.09 
0.17 
1.90 
1.40 
0.31 
0.02 
0.30 
0.41 
0.07 
11.80 

1.00 
0.60 
3.20 

Poudrette — ^nieht  soil 

0.80 

Sheep-Hsolid,  rresh  excrement.. 
Sheep — afresh  urine 

0.65 
1.95 

Stable  manure — mixed 

Swine — solid,  fresh  excrement. .. 
Swine — afresh  urine 

0.^0 
0.60 
0.43 

Tankage 

6.70 

Cotntnereial  FertiHvers. 

It  is  undoubtedly  true  that  our  modem  system  of 
cropping  is  removing  plant  food  from  the  soil  much  more 
rapidly  than  it  is  being  returned,  or  is  capable  of  being 
returned  by  the  application  of  all  the  available  forms  of 
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home  fertilizers  from  whatever  sources.  All  the  availa- 
ble supplies  of  barn-yard  manure,  hen  droppings,  muck 
or  peat,  and  in  fact  every  phase  of  material  occurring 
about  the  farm  premises,  and  which  may  be  utilized  in 
enriching  the  soil,  cannot  replenish  the  entire  amount  of 
plant  nourishment  that  is  withdrawn  from  a  soil  in  the 
harvesting  of  crops.  This,  or  these  facts  have  led  to 
searches  for  other  sources,  to  the  importation  of  various 
substances  adapted  to  the  purpose,  and  finally  to  the 
manufacture  of  what  we,  in  later  days,  are  accustomed  to 
call  "commercial  fertilizers." 

"  There  is  as  wide  diflference,"  says  Mr.  Greiner  in  his 
creditable  little  work  on  "Farm  Chemistry,"  "between 
commercial  fertilizers  as  there  is  between  sand  and  ma- 
nure, or  between  sugar  and  salt,  or  between  a  tender, 
juicy  tenderloin  steak  and  the  sole  of  an  old  boot.  Buy- 
ing and  applying  concentrated  fertilizers  promiscuously, 
without  having  the  least  idea  what  they  contain  or  what 
the  soil  needs,  is  little  better  than  taking  chances  in  a 
lottery." 

"In  compounding  the  various  concentrated  fertilizers, 
all  sorts  of  materials  are  made  use  of — fish,  bone,  blood, 
slaughter  house  refuse,  phosphate  rock,  guano,  pbtash,  salts^ 
sulphate  of  ammonia,  and  many  other  things — ^and  man- 
ufacturers are  always  on  the  lookout  for  everything  avail- 
able for  this  purpose,  and  purchasable  at  a  reasonable 
price.  As  a  result  of  all  this,  and  of  different  ways  of 
preparation,  and  different  proportions  in  mixing,  etc.,  we 
have  the  thousand  and  one  different  brands,  in  different 
degrees  of  strength  and  composition,  for  general  and  spe- 
cial purposes,  and  of  different  prices,  from  twenty  dollars 
or  less  to  forty-five  dollars  and  upwards,  per  ton." 

It  is  not  the  intention  to  attempt  any  extensive  discus- 
sion of  these  several  commercial  fertilizing  materials  at 
this  time,  but  after  strongly  warning  the  farmers  of  this 
State  against  the  folly  displayed  in  purchasing  the 
so-called  cheap  fertilizers,  especially  if  they  have  to  be 
freighted  for  any  distance,  we  shall  simply  mention  the 
different  kinds  of  materials  that  are  the  principal  com- 
mercial sources  of  all  the  phosphoric  acid,  potash  and 
nitrogen  that  are  sold  to  the  great  farming  classes 
throughout  the  entire  country. 


28 

After  doing  this,  a  method  for  preparing  a  fertilizer 
mixture  of  any  desirable  strength  will  be  given  so  that 
any  farmer  may,  for  himself,  prepare  at  home,  either  out 
of  home  fertilizers  or  raw  unmixed  commercial  products 
purchased  in  the  markets,  a  special  fertilizer  of  any  char- 
acter whatsoever,  and  adapted  to  the  needs  of  any  par- 
ticular crop,  or  the  requirements  of  any  particular  soil. 

Finally,  a  number  of  formulas,  especially  prepared  for 
the  requirements  of  various  crops,  and  which  have  been 
repeatedly  tested  with  good  results,  will  be  given. 

It  is  believed  that  a  close  study  and  observance  of  the 
directions  prescribed,  will  prove  of  lasting  benefit  to  the 
farmers  by  creating  within  them  a  spirit  of  economy  in 
the  use  of  fertilizing  material,  and  afford  them  instruc- 
tion in  regard  to  the  various  requirements  of  different 
soils  and  crops. 

The  Composition  of  Various  Commercial   Fertil- 
ising Material. 

It  might  not  be  supposed,  but  nevertheless  it  is  true, 
that  there  are  a  great  many  farmers  in  Florida  who  are 
not  familiar  with  the  fertilizing  composition  of  the  very 
commercial  material  that  they  are  daily  using  for  enrich- 
ing their  soil.  For  instance,  many  a  man  is  accustomed  to 
use  cotton  seed  meal  to  increase  the  harvest  on  his  land, 
and  yet  is  unaware  of  the  particular  element  of  plant  food 
that  a  dressing  of  it  contributes.  He  simply  knows  that 
a  soil  may  be  in  such  a  condition  that  by  administering 
to  it  a  treatment  of  cotton  seed  meal,  its  ability  to  produce 
crops  will  be  increased.  To  know  what  element  of  fer- 
tility any  particular  substances  possesses  is,  therefore,  of 
the  greatest  importance.  To  illustrate :  Suppose  an  acre 
of  land  has  been  continuously  cultivated  in  tobacco,  with- 
out receiving  any  fertilizer,  until  it  ceases  to  produce  a 
full  crop,  what  would  then  be  the  plausable  method  for 
ascertaining  the  defect  in  said  land  ?  Why,  undoubtedly, 
the  sensible  course  of  procedure  would  be  to  study  the 
requirements  of  tobacco  in  growing,  (this  should  have 
been  done  prior  to  its  cultivation),  and  in  this  way  ascer- 
tain what  element  (or  elements)  is  likely  to  have  been 
most  largely  drawn  upon  and  removed  from  the  soil  by 
repeated  croppings.    This  knowledge  will,  in  all  likeli- 
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hood,  remedy  the  defect  that  has  existed.  It  will  doubt- 
lesB  be  found  that  the  tobacco  soil  (if  previously  it  had 
possessed  average  fertility),  had  been  partially  or  wholly 
exhausted  of  its  store  of  potash  sooner  than  of  either  of 
the  other  elements.  Now,  then,  if  this  were  the  case, 
what  kind  of  material  should  be  added  to  make  a  soil  to 
replenish  its  potash  deficiency  ?  Would  cotton  seed  meal 
or  dried  blood  be  the  proper  kind  of  fertilizing  substance 
to  apply  to  it?  To  those  who  are  families*  with  the 
chemical  composition  of  home  and  comtnercial  fertilizers, 
this  may  appear  to  be  a  very  useless  question,  but  it  is  in 
order  to  say  to  them  that  while  the  query  may  seem 
unnecessary  to  them  there  are,  neveitheless,  a  much 
laiger  number  of  farmers  than  they,  themselves,  are  able 
to  muster,  who  cannot  answer  it,  and  who  need  to  know  it 
We  shall,  therefore,  proceed  briefly  to  mention  the  dif- 
ferent kinds  of  material  that  furnish  a  commercial  source 
of  the  three  valuable  constituents  of  a  commercial  or  ar- 
tificial fertilizer,  to-wit:  Phosphoric  acid,  potash  and 
nitrogen,  beginning  with  that  class  of  material  which 
owes  its  ability  to  enrich  a  soil  to  its  supply  of 
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Phonphric  Acid. 

First  under  this  head  will  be  mentioned  the  various 
forms  of  naturally  occurring  phosphates,  such  as  are 
found  abundantly  in  Florida  and  South  Carolina,  and 
which  are  supposed  to  be  the  fossil  remains  of  pre-historic 
marine  animals.  The  second  source  of  phosphoric  acid 
to  be  mentioned  i^  the  bones  of  animals.  If  the  bones 
have  been  ground  into  what  is  termed  ''bone  meaP'  and 
have  never  been  burnt,  they  will  contain  in  addition  to 
their  store  of  phosphoric  acid,  a  goodly  store  of  nitrogen 
(about  4  per  cent),  so  that  in  fertilizing  with  this  material 
both  phosphoric  add  and  nitrogen  are  added  to  a  soil. 
If  the  bone  meal  has  been  subjected  to  a  steaming  pro- 
cess, it  will  have  only  a  little  more  than  half  the  nitn^n 
Uiat  is  contained  in  the  raw  bone  meal  mentioned  above. 

If  the  bones  have  been  burnt  until  converted  into  ash, 
or  bone  black,  Tthe  spent  residue  from  sugar  refineries), 
then  this  ash  will  contain  no  nitrogen  at  all,  but  will  owe  ite 
fertilijEing  value  sol^  to  its  content  of  phosphoric  add 
(bone  phosphate).    Tne  bones  used  for  the  manuiiEusture 
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of  fertilizers  come  chiefly  from  slaughter  houses,  but  are 
often  picked  up  here  and  there.  Fresh  bone  has  nearly 
one-half  of  its  weight  of  organic  matter,  (i.  e.,  gelatine, 
water,  etc.,)  and  one-half  of  its  weight  phosphate  of  lime, 
and  nearly  one  half  of  the  weight  of  the  latter  is  phos- 
phoric acid,  and  this,  therefore,  makes  out  something 
more  than  20  per  cent,  of  the  fresh  bone. 

We  see,  therefore,  that  when  we  desire  to  buy  bone 
meal  for  fertilizing  purposes,  it  is  very  essential  that  we 
know  whether  we  are  buying  the  raw  meal,  the  steamed 
meal  or  tiie  bone  ash. 

When  they  are  steamed  before  being  ground  nearly  all 
the  gelatine  matter  is  extracted  to  make  glue,  and  the 
larger  portion  of  the  nitrogen  is  thus  abstracted.  Now, 
in  either  of  the  above  forms,  we  have  the  phosphoric 
acid  in  the  form  of  simple  bone  phosphate,  which  is 
intermediate  in  solubility  between  the  raw,  pulverized 
phosphate  rock  and  the  same  rock  or  bone  after  being 
acid  treated.  If  it  is  desired  to  have  the  raw  bone  meal 
in  a  more  immediately  available  form,  it  can  be  accom- 
plished by  treating  the  meal  with  a  proper  quantity  of 
sulphuric  acid.  We  will  thus^  obtain  what  is  called 
"dissolved  bone,*'  and  as  such,  its  store  of  phosphoric  acid 
is  immediately  available.  It  is  in  this  form  that  it  exists 
in  most  of  the  so-called  "high  grade  fertilizers."  It 
should  be  stated  that  if  the  bone  material  be  purchased 
in  the  form  of  bone  ash  (burnt  bone),  its  store  of  phos- 
phoric acid  will  be  in  a  more  soluble  state  than  would  be 
the  case  with  that  in  the  raw,  or  steamed  bone  meal,  and 
it  would  not  be  necessary  to  subject  it  to  sulphuric  acid 
treatment  to  render  its  phosphoric  acid  available.  Other 
sources,  though  not  so  common,  for  obtaining  phosphoric 
acid,  are  guano  and  apatite.  These  sources  are  usually 
imported  from  foreign  countries,  chiefly  from  South 
America,  but  with  the  abundant  supply  of  phosphate- 
containing  ^material  that  occurs  in  various  sections  of  our 
own  country,  I  fail  to  see  why  it  should  be  necessary  for 
us  to  look  to  South  America,  or  elsewhere,  for  a  source  of 
phosphoric  acid. 

Another  commercial  source  of  phosphoric  acid,  is  a 
waste  or  by-product  of  iron  industries,  known  as  Thomas, 
or  basic  slag.  It  usually  contains  from  21  to  22  per  cent, 
of  phosphoric  acid.     Below  will  be  found  a  table  showing 
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the  average  composition  of  various  phosphate-containing 
material.  The  figures  used  denote  the  per  cent,  of  phos- 
phoric acid  present  in  an  average  sample : 

TABLE    SHOWING    THE    PER    CENT.    OF    TOTAL    PHOSPHORIC 
ACID   PRESENT   IN    VARIOUS    KINDS   OF    MATERIAL. 


South  Carolina  Rock  Phosphate  (land) 

South  Carolina  Rock  Phosphate  (river) 

S.Carolina  Rock  (dissolved,  i.  e.  acid  phosphate) 

Florida  Rock  Phosphate  (land  and  River) 

Florida  Rock  Phosphate  (pebble,  kiln  dried) 

Florida  Rock  Phosphate  (hard  rock) 

Florida  Rock  Phosphate  (soft  rock) 

Ground  Bone  (raw) 

Ground  Bone  (steamed) 

Bone  Black  (spent  from  sugar  refineries) 

Bone  Black  (spent  from  oil  refineries) ^. 

Canadian  Apatite 

Phosphatic  Guano 


Total  Der 
cent.  Pnos- 
phoric  Acid 

~  27.0~ 
26.5 
15.20 
27.0 
27.0 
34.5 
31.0 
23.5 
22.0 
33.5 
27.5 
35.5 
26.8 


The  substances  enumerated  in  the  above  table  consti- 
tute the  chief  commercial  sources  of  phosphoric  acid  in 
all  of  our  manufactured  fertilizers,  and  when  either  of 
them  is  purchased  and  applied  singly  to  a  soil  the  prin- 
cipal constituent  administered  as  nourishment  is  phos- 
phoric acid. 

Potash. 

We  come  now  to  consider  the  chief  commercial  sources 
of  potash.  Among  the  substances  that  are  to  be  men- 
tioned in  this  connection  are,  first  of  all,  the  alkaline 
salts  imported  from  Germany,  to- wit:  Muriate  (chloride) 
of  potash,  sulphate  of  potash  and  kainit.  There  is  at 
present  only  one  mine  known  where  these  salts  may  be 
obtained,  but  the  supply  there  is  said  to  be  inexhaustible. 
This  whole  mine  is  now  the  property  of  an  English  syn- 
dicate. 

Muriate  of  potash  usually  contains  from  50  to  55  per 
cent,  of  actual  potash  in  an  easily  soluble  form.  For  tree 
and  small  fruits  this  form  of  potash  may  be  used  with 
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safety,  but  on  account  of  the  presence  in  it  of  a  rather 
large  amount  of  chlorine,  it  might  do  some  damage  when 
applied,  even  in  moderate  quantities,  to  some  particular 
crops.  With  the  information  at  present  available,  it 
would  seem  that,  for  orchard  purposes  and  for  general 
farm  use,  muriate  is  probably  tiie  cheapest  commercial 
source  of  potash. 

Sulphate  of  Potash. 

Potash  in  the  form  of  sulphate  is  one  of  the  most  supe- 
rior sources  of  this  element  of  plant  food  that  is  available. 
Sulphate  of  potash  contains  from  35  to  53  per  cent,  of 
pure  potash,  and  its  price  varies  from  about  |38  to  |68 
per  ton.  The  high  grade  sulphate,  containing  on  an 
average  about  60  per  cent,  of  pure  potash,  can  usually 
be  had  for  about  sixty  dollars  per  ton,  and  it  is  one  of 
the  very  safest  and  most  desirable  forms  of  potash  for  all 
agricultural  operations. 

There  is*  also  a  double  salt  of  sulphate  of  potash  and 
magnesia  that  has  achieved  considerable  popularity.  It 
contains  about  26  per  cent,  of  potash. 

Kainit. 

This  substance,  though  it  contains  only  a  relatively 
small  quantity  of  potash,  (about  12  per  cent.),  is  never- 
theless a  very  prominent  source  of  this  element  of  plant 
food.  The  potash  in  kainit  occurs  partly  as  muriate  and 
partly  as  sulphate  of  potash.  It  also  contains  chloride  of 
sodium  (common  salt),  sulphate  of  Ume  (gypsum),  and 
chloride  of  magnesia.  It  has  been  found  that  kainit  has 
the  power  of  retaining  or  "fixing"  ammonia  to  a  very 
decided  extent,  so  that  it  not  only  contributes  to  a  soil  its 
store  of  potash,  but  it  also  serves  to  retain  ammonia 
which  might  be  present  in  the  soil  in  an  easily  volatile 
form,  (i.  e.,  carbonate  of  ammonia),  and  perhaps  even 
draws  it  in  from  the  atmospheie  and  retains  it  for  the 
use  of  crops.  On  account  of  its  large  bulk,  and  its  com- 
paratively small  per  cent,  of  potash,  it  is  haidly  probable 
that  it  will  prove  a  profitable  investment  for  Florida 
farmers  to  purchase  this  substance  where  it  will  be  neces- 
sary for  them  to  pay  for  long  freight  hauls.     Better  buy 
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the  potash  in  the  more  concentrated  forms  of  sulphate  or 
muriate,  thereby  procuring  more  actual  potash,  with  less 
bulk,  and  consequently,  with  smaller  freight  charges  to 
pay. 

Saltpetre. 

Saltpetre  (nitrate  of  potash),  is,  if  pure,  nearly  one-half 
potash.  This  is  the  best  and  most  expensive  form 
because  it  is  rich  in  two  essential  plant  basis — ^potash 
and  nitrogen.  Owing  to  its  comparatiye  scarcity  and 
high  cost,  it  has  no  extensive  use  as  a  fertilizer  in  this 
country.  It  is  probably  worth  about  one  hundred  dollars 
per  ton. 

Domestic  Sources  of  Potash. 

The  domestic  or  home  sources  of  this  material  have 
already  been  referred  to.  The  most  important  sources 
are  saw  palmetto  ashes,  (in  Florida).  The  freshly  dug 
root,  after  drying,  yields  an  ash  that  contains  about  43 
per  cent  of  actual  potash.  Wood  ashes,  tobacco  dust  and 
stems,  (these  also  contain  nitrogen),  cotton  seed  hull 
ashes,  etc. 

Below  is  given  a  table  showing  the  average  per  cent, 
of  potash  present  in  each  of  the  potash-containing  sub- 
stances which  have  been  mentioned  above : 


Per  Gent,  of 

True 

Potash. 


Muriate  of  Potash  contains 

Sulphate  of  Potash  (high  grade) 

Sulphate  of  Potash  and  Magnesia : 

Nitrate  of  Potash  (also  contains  nitrogen). 

Kainit 

Saw-Palmetto  Ash  (freshly  dug  and  burnt). 

Wood  Ashes  (unleached) 

Wood  Ashes  (leached) 

Tobacco  Stalks 

Tobacco  Stems 

Com  Cob  Ashes 

Cotton  Hull  Ashes 


51.5 
50.0 
26.0 
45.20 
12.5 
43.0 
5.25 
1.27 
5.02 
8.20 
23.20 
22.75 


The  above  constitute  the  principal  available  sources  of 
potash  for  use  in  the  manufacture  of  fertilizers. 
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Nitrogen, 

Although  vast  and  exhaustless  stores  of  nitrogen  in  a 
free,  or  uncombined,  state  float  as  a  component  of  the 
atmosphere  over  ev^ery  acre  of  soil  known  to  man- 
enough,  indeed  to  furnish  many  hundred  times  as  much 
plant  food  as  all  the  crops  of  the  globe  could  employ, 
still  it  is,  nevertheless,  far  the  most  expensive  of  the  three 
elements  of  plant  nourishment  that  the  farmer  is  called 
upon  to  purchase.  This  is  due  to  the  fact  that,  sl^  yet, 
few  processes  are  known  by  which  the  nitrogen  of  the 
atmosi:>here  can  be  induced  to  enter  into  forms,  of  combi- 
nation tiiat  will  carry  it  into  the  soil,  there  to  serve  as 
food  for  plants.  It  is  known  that  nature  does  contribute 
a  small  amount  of  the  atmosphere's  vast  nitrogen  fund 
to  the  enrichent  of  the  soil;  and  although  the  quantity 
thus  contributed  is  probably  too  small  to  afford  any  per- 
ceptible effects  on  a  growing  crop,  still  it  is  altogether 
likely  that  enough  is  obtained  in  this  way  to  slowly 
improve  a  piece  of  ground  which  is  not  under  cultiva- 
tion. The  manner  in  which  atmospheric  nitrogen  is  thus 
contributed  to  a  soil  may  be  explained  as  follows:  The 
ammonia  escaping  from  the  soil,  and  from  various  other 
sources  in  processes  of  decay,  diffuses  itself  through  the 
atmosphere;  nitric  acid  is  formed  through  the  agency  of 
the  electricity  which  permeates  the  atmosphere  during 
lightning  flashes.  The  acid  thus  produced  is  absorbed 
by  the  rain  and  carried  into  the  soil  ready  to  be  employed 
in  the  growth  of  vegetation. 

Aside  from  this,  the  only  atmospheric  nitrogen  which 
can  be  rendered  available  for  such  purposes  is  that  which 
is  drawn  into  the  soil  through  the  agency  of  certain  little 
microscopic  plants  that  infest  the  roots  of  that  division  of 
plants  which  are  known  as  the  Legumes,  (i.  e.,  peas, 
beans,  clover,  vetches,  etc). 

We  see,  therefore,  that  although  nitrogen  occurs  in 
great  abundance  all  around  us,  we  are  able  to  appro- 
priate only  the  smallest  amount  of  it  to  our  agricultural 
needs,  and  must  content  ourselves,  at  present,  with  pur- 
chasing it  at  fully  three  times  the  cost  that  we  are 
required  to  expend  either  for  phosphoric  acid  or  potash. 
With  these  observations,  we  are  now  prepared  to  study 
the  kinds  of  material  that  are  available  for  supplying  the 
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nitrogen  that  is  constantly  employed  in  the  manufacture 
of  fertilizers.  And  first  in  this  connection,  we  will  speak  of 

Nitrate  of  Soda. 

In  this  substance  we  probably  have  the  cheapest  as  well 
as  one  of  the  most  valuable  commercial  sources  of  nitrogen. 
The  greater  quantity  of  this  substance  is  imported  to  this 
country  from  Chili.  Vast  beds  of  it  extend  along  the 
coast  of  South  America  for  several  hundred  miles.  There 
is  an  export  duty  on  it  of  about  ten  dollars  per  ton,  and 
but  for  this  it  would  be  much  more  extensively  used  in 
the  United  States.  Comparatively  little  of  this  material 
is  brought  into  this  countrj'^,  but  Europe  consumes  annu- 
ally upwards  of  a  hundred  thousands  tons.  In  a  chemi- 
cally pure  state,  nitrate  of  soda  would  have  16,47  per 
cent,  of  nitrogen,  but  it  takes  a  very  pure  sample  of 
native 'nitrate  to  yield  16  per  cent.,  or  320  lbs.  of  nitrogen 
per  ton.  It  is  claimed  that  on  account  of  its  color, 
nitrate  of  soda  can  very  easily  be  adulterated,  simply  by 
mixing  with  it  white  sand,  or  some  cheap  form  of  potash 
salts ;  but  it  will  be  very  easy  for  any  one  to  detect  such 
adulteration,  simply  by  seeing  if  it  will  all  dissolve  in 
water.  If  it  does  not,  then  the  insoluble  portion  will  be 
either  sand  or  some  similar  adulterant.  Next  taste  the 
solution,  and  if  it  has  no  decided  salty  taste,  it  may  be 
relied  on  that  there  v^  no  cheap  form  of  potash  salt 
present. 

The  great  advantage  that  nitrate  of  soda  possesses  over 
many  other  forms  of  nitrogen-containing  material  is  that 
its  nitrogen  is  very  readily  available,  while  that  in  farm 
manures,  etc.,  and  various  other  sources  is  only  slowly 
available.  It  may  be  remembered  that  tlie  nitrate  forms 
are  always  those  which  can  be  relied  upon  to  yield  up 
their  store  of  nourishment  to  crops  with  little  if  any  delay. 

Nitrate  of  Potash,  (Saltpetre.) 

This  substance  has  already  been  spoken  of  as  a  com- 
mercial source  of  potash,  but  it  is  well  to  remember  that 
it  owes  its  excellent  merits  as  fertilizer  to  its  content  of 
nitrogen  as  well  as  its  potash.  It  contains,  on  an  aver- 
age, about  13  per  cent,  of  nitrogen.  Like  nitrate  of  soda 
this  salt  is  imported  from  South  America.     Its  applica- 
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tion^to  a  soil  often  produces  more  marked  and  fipe^y 
effects  than  resalts  Arom  an  application  of  nitrate  of  soda, 
but,  as  has  been  already  stated,  it  is  too  expensive  to  be 
used  in  a  general  system  of  cropping* 

Sulphate  of  Ammonia* 

Sulphate  of  ammonia^  though  only  a  by-product  of  the 
gas  works,  is,  nevertheless,  a  very  valuable  commercial 
source  of  nitrogen.  In  appearance  it  very  ckeely  resem- 
bles fine  salt,  but  it  does  not  absorb  moisture  so  rapidlyi 
nor  does  it,  as  a  rule,  form  itself  into  hard,  solid  chunks 
like  nitrate  of  soda.  Because  of  these  facte,  it  is  much 
easier  and  more  convenient  to  handle,  and  to  mix  with 
other  substances  in  preparing  a  uniform  fertilizing  mix- 
ture. It  contains,  on  an  average,  about  20  per  cent,  of 
nitrogen,  and  many  claim  that  it  gives  about^as  good 
results  as  nitrate  of  soda.  Experience  has  demonstrated 
that  its  nitrogen  is  not  so  immediately  available  as  that 
in  nitrate  of  soda,  but  this  would  really  seem  to  be  an 
advantage,  because  its  nitrogen,  which  is  not  immediately 
available,  will  be  retained  in  the  soil  to  be  used  at  some 
later  day  when  plants  will  be  sure  to  demand  i%  whereas, 
in  the  case  of  nitrate  of  soda,  where  all  the  nitrogen  is 
readily  available,  such  as  might  not  be  used  by  growing 
plants  at  the  time,  is  likely  to  be  dissolved  by  rains  and 
washed  down  into  the  soil  out  of  the  reach  of  plant  roots. 
It  is  but  fair  to  say,  however,  that  it  is  customary  these 
days  not  to  apply  all  of  the  nitrate  of  soda  to  a  soil  at 
one  time,  but  to  sprinkle  it  on  at  intervals,  whenever  the 
appearance  of  vegetation  indicates  that  another  dressing 
will  prove  beneficial. 

Other  Commercial  Sources  of  Nltcogen. 

Other  commercial  sources  of  nitrogen  which  may  be 
mentioned,  are:  Cotton  seed  and  cotton  seed  meal,  lin- 
seed meal,  castor  pomace,  dried  blood,  fish  scrap,  dried 
flesh,  tankage,  tobacco  stems,  etc.,  all  of  which  possess 
good  fertilizing  merits;  and  other  material,  such  as  horns, 
hoofe,  wood- waste,  etc.,  are  also  comparatively  rich  in 
nitrogen,  but  on  account  of  the  fact  that  their  nitrogen  is 
much  less  readily  available  they  cannot  be  commended 
along  with  that  class  of  material  previously  mentioned. 
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Below  is  given  a  table  showing  the  per  cent,  of  nitrogen 
occurring  on  an  average  in  each  of  the  substances  which 
have  been  discussed  : 


Nitrate  of  Soda 

Nitrate  of  Potash 

Sulphate  of  Ammonia 

Cotton  Seed  Meal 

Linseed  Meal 

Castor  Pomace 

Dried  Blood 

Dried  Fish 

Tankage 

Tobacco  Stems.: 

Horn  and  Hoof  Waste 

Wool  Waste 

MISCELLANEOUS   PRODUCTS. 

Gas  Lime 

Muck  (fresh) 

Muck  (air  dry) 

Mud  (fresh  water) 

Mud  (from  sea  meadows) 

Peat 

Pine  Straw  (dead  leaves  or  needles).. 

Shells  (crustaoea) 

Scum  (sugar  house) 


Per  Cent  of 
Nitrogen. 

16.75" 

13.09 

20.50 

6.66 

5.78 

6.56 

10.52 

7.26 

6.82 

2.29 

13.26 

5.64 


0.30 
0.30 
1.30 
1.37 
0.20 
0.76 
0.30 
6.20 
2.10 


What  the  Tables  of  Analyses  Teach. 

With  what  has  been  said  it  ought  to  be  an  easy  mat- 
ter for  every  farmer  who  studies  these  pages  closely  to 
understand  the  real  fertilizing  value  of  any  substaance 
incorporated  in  either  of  the  forgoing  tables.  Such 
knowledge  ought  to  enable  him  better  to  understand  how 
to  proceed  to  fertilize  his  soil,  using  only  such  material 
for  the  purpose  as  will  be  sure  to  subserve  the  desired  ends. 
When  phosphoric  acid  is  what  is  needed,  then  any  mate- 
rial enumerated  in  the  foregoing  list  of  phosphatic 
manures  may  be  counted  on  to  supply  the  deficiency,  and 
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the  same  may  be  said  in  regard  to  potash  and  nitrogen. 
Where  one  substance  contains  an  appreciable  quantity  of 
both  potash  and  nitrogen  (such,  for  instance,  as  nitrate  of 
potash  and  tobacco  stems),  the  fact  has  been  referred  to. 

How  to  Employ  Raw  Material 

in  compounding  fertilizers  for  all  general  and  special 
agricultural  requirements.  Having  explained  fully  the 
several  points  to  be  considered  in  using  fertilizers,  and 
the  various  sources  whence  each  element  of  plant  food 
used  in  the  preparation  of  the  same  may  be  obtained,  it 
is  now  in  order  to  explain  how  to  make  use  of  such 
information,  and  how  to  employ  the  analyses  of  the 
various  substances  quoted,  in  making  up  definite  quanti- 
ties of  both  general  and  special  mixtures  of  any  desired 
strength,  to  subserve  in  any  and  all  requirements. 

Let  us  suppose  that  we  desire  to  make  up  a  ton  (2,000 
lbs.)  of  fertilizer  mixture  which  shall  analyze  : 

Phosphoric  acid 8.00  per  cent. 

Potash 12.00  per  cent 

Nitrogen 8.00  per  cent. 

The  following  material,  with  the  chemical  analysis  of 
each  substance,  is  at  hand  to  be  used  in  compounding  the 
desired  mixture :  Acid  phosphate,  20  per  cent  (i.  e.  con- 
taining 20  per  cent  phosphoric  acid) ;  muriate  of  potash, 
50  per  cent  (i.  e.  containing  50  per  cent  potash)  ;  nitrate 
soda,  16  per  cent  (i.  e.  containing  16  per  cent,  nitrogen). 
Now  the  proportion  is  this :  How  mluch  of  these  several 
substances  will  it  be  necessary  to  use  in  preparing  a  fer- 
tilizer that  shall  have,  per  ton,  the  proportions  of  the 
several  fertilizing  ingredients  specified  above  ? 

To  begin  with,  it  is  manifest  that  if  the  ton  of  com- 
pounded fertilizer  is  to  contain  8  per  cent  of  phosphoric 
acid,  it  must  contain  exactly  160  lbs.  of  true  phosphoric 
acid  (2,000  x  .08  =  160  lbs.),  because  8  per  cent  of  2,000 
lbs.  is  160  lbs.  And  if  the  said  fertilizer  is  to  contain  12 
per  cent,  of  potash  per  ton  it  must  have  exactly  240  lbs. 
of  actual  potash  for  the  same  reason  (2,000  x  .12  =  240 
lbs),  and  similarly,  if  the  prepared  fertilizer  is  to  contain 
8  per  cent  of  nitrogen,  it  must  have  160  lbs.  of  true 
nitrogen  (2,000  x  .08  =  160  lbs.). 

Now,  then,  the  next  question  that  presents  itself  is, 
how  much  of  these  several  raw  materials  will  it  be  neces- 
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sary  to  use  in  order  to  obtain  the  required  amounts  of 
phosphoric  acid,  potash  and  nitrogen. 

Reverting  to  Uie  raw  materials  and  their  analyses,  we 
see  that  the  acid  phosphate  which  is  to  furnish  the  neces- 
sary phosphoric  acid  is  guaranteed  to  contain  20  per  cent, 
of  phosphoric  acid.  Now,  how  much,  or  how  many 
hundred  pounds  of  this  material  will  it  be  necessary  to 
use  to  supply  the  required  amount  of  phosphoric  acid  ? 
(i.  e^  160  lbs.  per  ton  of  mixture). 

To  ascertain  this,  we  reason  as  follows :  If  100  lbs.  of 
the  acid  phosphate  contains  20  lbs.  of  phosphoric  acid 
(which  is  guaranteed),  then  it  will  take  as  many  hundred 
lbs.  of  acid  phosphate  to  provide  160  lbs.  of  phosphoric 
acid  as  20  is  contained  times  into  160,  or,  in  other  words, 
800  lbs.  of  acid  phosphate  will  be  required. 

And  pursuing  exactly  the  same  line  of  reason,  it  will 
be  found  that  480  lbs.  of  muriate  of  potash,  of  the  guar- 
anteed strength  (50  per  cent.)  will  be  required  to  famish 
the  required  amount  of  potash  (i.  e.  240  lbs.) 

And  similarly,  1,000  lbs.  of  nitrate  of  soda  (analyzing 
16  per  cent,  of  nitrogen),  will  be  needed  to  furnish  the 
necessary  amount  of  nitrogen  (140  lbs.) 

Summarizing,  we  find  that  we  have  employed 
800  lbs.  of  acid  phosphate, 
480  lbs.  of  muriate  potash,  and 
1,000  lbs.  of  nitrate  of  soda,  or 


2,280  lbs.  of  total  raw  material. 
This  mixture,  when  thoroughly  mixed,  should  analyze : 

Phosphoric  acid,  8,00  per  cent. 

Potash,  12.000  per  cent. 

Nitrogen,  8.00  per  cent, 

and  these  were  the  proportions  of  the  several  fertilizing 
constituents  required.  But  our  proposition  was  to  make 
up  exactly  one  ton  (2,000  lbs.)  of  this  mixture,  whereas 
we  have  on  hand  2,280  lbs.  of  mixed  material.  There- 
fore, to  make  up  exactly  one  ton,  or  2,000  lbs.,  we  must 
resort  to  still  further  figuring. 

We  next  ask  ourselves  what  proportion  of  the  entire 
mixture  (2,280  Iba)  is  acid  phosphate,  what  proportion  is 
muriate  potash,  and  wliat  nitrate  of  soda?  To  answer 
this,  we  look  back  and  find  that  800  lbs  of  acid  phos- 
phate were  used.    Therefore,  the  proportion  of  acid  phos- 
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phate  to  the  entire  mixtare  is  as  840  is  to  2,280,  or' 
expressed  in  simpler  language,  the  acid  phosphate  is  ^ 
of  the  entire  mixture.  And  similarly,  the  proportion  of 
muriate  of  potash  will  be  found  to  be 

9^  of  the  total  mixture,  and  iiie  proportion  of  nitrate  of 

S.  wfll  b,  S  ot  «»  whole  .»Ll    We  ha,e.  U.e.. 

fore,  in  the  mixture  the  following  proportions  of  the 
several  substances : 

22go  fi'Cid  phosphate, 

^  muriate  potash, 

^  nitrate  of  soda. 

After  obtaining  these  figures,  it  is  an  easy  matter, 
then,  to  make  up  any  definite  quantity  of  mixture  of  a 
specified  strength.  For  instance,  to  make  up  exactly  one 
ton  (2,000  lbs.)  the  proportion  would  be : 


800 

228U 
480 

2280 
1000 

2280 


X  2,000  (  =  701.75  +  lbs.)  of  acid  phosphate. 

X  2,000  (  =  421.05  +  lbs.)  muriate  potash. 

X  2,000  (  =  877.19  +  lbs.)  nitrate  soda. 
Adding  these,  we  have : 

701.75  +  lbs.  acid  phosphate. 
421.05  ,  lbs.  muriate  potash. 
877.19  +  lbs.  nitrate  soda,  or 


1999.99  lbs.  of  total  mixture,  which  is  as 
near  as  one  could  well  come  to  the  absolutely  correct 
amount  of  the  several  quantities  in  practice.  This 
method  will  hold  good  in  preparing  a  fertilizer  of  a 
required  strength  from  any  kind  of  raw  material  whatso- 
ever. It  is  commended  to  the  careful  study  of  every 
farmer  in  Florida.  It  should  be  filed  carefully  and 
referred  to  whenever  it  is  desired  by  any  farmer  to  pre- 
pare a  special  home  fertilizer  for  a  particular  purpose  out 
of  any  of  the  various  products  whoi^  analyses  have  been 
given  in  the  preceding  pages. 

Of  course,  after  obtaining  the  requisite  amount  of 
material  for  mixing  in  one  ton,  it  will  be  very  easy  to 
make  up  five  or  ten,  or  twenty  tons  of  the  same  grade 
mixture  simply  by  using  five  or  ten,  or  twenty  times  the 
amount  of  the  different  substances  it  was  found  necessary 
to  employ  in  preparing  one  ton  of  the  mixture.     In  con- 
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elusion,  it  is  necessary  to  *remind  all  that  it  will  require 
constant  and  repeated  stirring  of  the  different  raw  mate- 
rials before  a  uniform  mixture  will  be  obtained..  Too 
much  stress  cannot  be  laid  upon  this  point,  otherwise  no 
uniform  results,  in  the  way  of  yield  of  crops  need  be 
expected,  when  it  is  applied  to  a  soil. 

Appendix. 

On  the  following  pages  is  given  a  tabulated  table,  com- 
piled by  Prof.  Frank  W.  Sempers  for  his  admirable  little 
work  on  Manures,  and  showing  the  proportions  of  nitrogen, 
phosphoric  acid  and  potash  which  ought  to  be  present  in  a 
fertilizer  in  order  to  best  adapt  it  to  growing  various 
kinds  of  crops.  The  figures  used  are  accurate  and  may 
be  relied  upon,  for  they  are  all  the  results  of  scientific 
investigations,  which  have  been  carried  on  at  the  various 
Experiment  Stations  throughout  the  United  States,  and 
elsewhere.  The  tables  also  show  the  kinds  of  material 
best  suited  to  furnishing  the  supplies  of  nitrogen,  phos- 
phoric acid  and  potash  for  different  crops,  and  the  quan- 
tity of  the  fertilizer  mixture,  per  acre,  that  it  will  be 
found  best  to  apply.  Where  the  quantity  of  the  latter 
varies  from  500  to  1,000  lbs.  per  acre,  etc.,  of  course  the 
different  amounts  recommended  have  reference  to  the 
original  fertility  of  the  land  which  is  to  receive  them. 
If  the  soil  is  already  one  of  average  fertility,  then  500  lbs. 
of  the  mixture  will  be  deemed  a  sufficient  application,  but 
if  the  soil  is  known  to  be  deficient  in  the  essential  ele- 
ments of  plant  food,  then  larger  quantities  of  the  fertili- 
zers should  be  applied;  in  a  very  poor  soil,  the  largest 
figures  recommended  should  be  used. 
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A  CORRECTION  IN  BULLETIN  NO.  22 


OF  THE 


Florida  ^  Experiment  ^  Station 


PACES  38  TO  40  INCLUSIVE. 


In  Bulletin  No.  22,  of  this  Rtation,  there  appenm  an  error  In  calculation 
which,  though  so  apparent  as  tx)  be  easily  dettu'ted  by  any  one  at  all  ru'cus- 
t^imcd  to  mixinc  fertiliaiors,  nevertheless,  would  seem  to  adnilt  of  correction 
In  this  form.  It  Is  the  desire  of  the  Station  authorities  to  provide  the  farm- 
ers only  with  the  most  trustworthy  and  accurate  information,  and  while, 
as  stated  »bove,  the  error  which  is  herein  noted  is  so  plain  that  It  would  not 
be  likely  to  deceive  and  thereby  work  injury  to  any  one,  still  the  writer 
dtems  it  his  duty  to  call  atU^ntion  to  the  error  In  the  aforesaid  calculation. 

In  answer  to  an  urgent  summons,  it  was  necessary  for  the  author  of  the 
Bulletin  to  leave  the  Station  very  suddenly  for  an  extended  absence.  Just  as 
the  closing  pages  of  the  publication  were  being  prepared  ancl  onlj'  a  few  mo- 
ments were  available  for  jotting  <lown  the  calculation  in  question.  He  liad 
^^  opportunity  for  revising  the  proof  sheets,  and  hence  the  error  escaped  de- 
ion  until  the  Bulletin  made  its  appearance. 

The  necessity  for  this  correction  is  deeply  regretted,  but  the  writer  Is  Im- 
.ed  to  this  step  Injustice  to  the  many  readers  of  the  station  publi<!ations, 
veil  as  tc)  himself.  In  conclusion,  the  author  of  the  Bulletin  in  question. 
Ires  to  express  his  thanks  to  tlie  agricultural  public  for  the  very  generous 
'rption  that  has  been  accorded  the  nubllcatlon.  It  wi'l  be  well  for  every 
who  ha.s  been  the  recipient  of  Bulletin  22,  to  insert  this  correction  at 

Very  Respectfully, 

A.  A.  PEHHONS, 

(.'HEM  1ST 


How  to  Employ  Raw  Material  in  Mixing  Fertilizers 

Of  a  Specific  Strens^h. 


In  preparing  a  quantity  of  a  fertilizer  of  any  required 
strength,  care  must  be  exercised  in  purchasing  the  raw  ma- 
terial for  mixing,  to  see  that  the  material  purchased  is  suf- 
ficiently concentrated  (i.  e.,  is  rich  enough  in  the  element  of 
plant  food  which  it  contains)  to  provide  the  definite  quan- 
tity of  mixed  fertilizers  sought.  That  is  tq  say,  if  it  is  de- 
sired to  compound  exa6tly  one  ton  (3000  lbs.)  of  a  complete 
fertilizer  mixture  that  will  analyze,  say  : 

Phosphoric  acid     .     .    8.00  per  cent. 

Potash      ....      12.00  per  cent. 

Nitrogen  ....  8.00  per  cent, 
then,  it  will  be  necessary  to  use  a  very  concentrated  form  of 
material  for  supplying  each  constituent  of  plant  food,  so 
that  in  providing  the  ton  of  mixed  material  with  the  re- 
quisite quantities  of  the  several  plant  food  constituents  (to- 
wat :  Phosphoric  acid.  Potash  and  Nitrogen),  the  quantity 
of  raw  material  used  must  not  aggregate  more  than  2000 
lbs.  otherwise,  the  fertilizer  mixture  would  not  be  of  the 
strength  desired,  but  might  be  considerably  less— depending, 
of  course,  upon  the  strength,  or  degree  of  concentration,  of 
the  several  sources  of  plant  food. 

Let  us  suppose  that  we  have  on  hand  : 

Acid  phosphate  containing  20%  Phos.  acid; 

Muriate  Potash  containing   12^  Potash; 

Nitrate  Soda  containing        16%  Nitrogen; 
and  we  desire  to    employ  this  raw    material  in    preparing  a 
ton  (2000  lbs.)  of  fertilizer  mixture  which  will  analyze  : 
8.00  per  cent   Phosphoric  acid 

12.00  per  cent  Potash 
8.00  per  cent  Nitrogen. 
The  first  question  we  w^ould  ask  ourselves  would  be : 
**IIow  many  pounds  of  Phosphoric  acid,  must  the  ton  of  fer- 
tilizer contain,  if  it  is  to  analyze  8.00  per  cent,  of  this  sub- 
stance? The  answer  to  this  would  be  160  lbs.  (2000  x.oS  == 
160  lbs. )  A  similar  query  in  regard  to  the  number  of  pounds 
of  Potash  and  Nitrogen  that  the  ton  of  mixture  would  con- 
tain, would  reveal  the  fact  that  240  lbs.  of  the  former  and 
160  lbs  of  the  latter  must  be  present  in  every  ton  of  mixture, 
in  order  that  the  pr^epared  fertilizer  may  be  of  the  desired 
strength. 

Having  gained  this  information,  the  next  question  to  be 
asked  is  :      How  much  acid  phosphate  of  the  strength  desi" 
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INTRODUCTION. 

Spraying  of  fruit  trees  and  other  plants  to  prevent 
injury  from  insects  and  fungi  is  of  comparatively  recent 
origin. 

***^Thft  first  systematic  work  performed  in  that  line  in 
this  country  was  that  against  the  Colorado  potato  beetle. 
In  the  Report  of  the  Department  of  Agriculture  for  1871 
we  find  Paris  green  recommended  for  the  first  time.  After 
that  several  agricultural  collies  took  up  the  work  syBte- 
matically,  but  it  was  several  years  before  any  work  was 
done  with  a  view  to  prevent  diseases  caused  by  fungi. 

This  new  department  in  agriculture  demands  terms 
that  shall  be  used  exclusively  for  it;  this  bulletin  con- 
tains as  few  of  these  newly  introduced  terms  as  seemed 
consistent.  The  term  insect  is  generally  understood  to  in- 
clude all  the  smaller  animals  that  have  their  bodies  divided 
into  three  regions;  their  young  are  called  grubs, maggots, 
caterpillars,  and  some  have  spedial  names,  as  cut-worms, 
wire-worms,  etc.  The  ending  dde  means  to  kill,  hence 
an  insecticide  is  any  substance  that  is  used  to  kill  insects. 

INSECTICIDES   FOR    BITING   INSECTS. 

Insects,  like  higher  animals,  require  food  and  air  for 
their  existence,  and  to  poison  the  food  or  cut  off  their  sup- 
ply of  air  will  kill  them  as  surely  as  it  will  kill  any  higher 
animal.  The  earliest  way  of  combating  insects  was,  as 
stated  before,  by  poisoning  their  food ;  this  was  accom- 
plished by  the  use  of  Paris  green.  All  the  insects  that  ate 
enough  of  the  Paris  green  died,  but  those  that  ate  from 
the  portions  of  plants  not  covered  with  poison  were  not 
harmed ;  hence  the  more  thoroughly  a  plant  is  sprayed 
the  greater  the  number  of  insects  that  will  be  killed,  but 
here  another  difficulty  is  encountered ;  if  more  than  a  cer- 
tain amount  of  poison  is  used  the  plant  will  be  killed  also. 

INSECTICIDES  FOR  SUCKING  INSECTS. 

While  some  insects  obtain  their  food  by  eating  the 
leaves  and  outer  portion  of  plants  generally,  others  get 


their  nourishment  by  sucking  the  juices  from  the  plants; 
now  it  is  clear  that  these  cannot  be  poisoned  except  by 
poisoning  the  juice  of  the  plant,  and  that  so  far  has  been 
impracticable.  To  this  class  of  insects  belong  the  plant- 
lice,  the  scale-insects,  plantrbugs  and  others.  These  stick 
their  proboscis  into  the  bark  or  the  leaf,  and  take  out  the 
nourishment  they  want.  It  has  been  found  that  these 
may  be  killed  by  cutting  off  their  supply  of  air,  oi-  by 
rendering  the  air  they  breath  poisonous.  By  studying 
the  anatomy  of  insects  it  was  found  that  they  do  not 
breathe  through  their  mouths  as  the  back-boned  animals 
do,  but  they  take  in  the  air  through  a  system  of  openings 
on  each  side  of  the  body.  Thefc^e  openings  are  called 
trachex  and  are  normally  eleven  on  a  side.  Any  sub- 
stance that  might  be  brought  in  contact  with  an  insect 
and  that  would  close  up  the  trachejB,  would  sutfocati*  it. 
Water  will  not  do  this  because  the  insects  are  mure  or 
less  oily  and  the  minute  hairs  help  to  hold  air  to  their 
bodies  and  prevent  water  from  entering  the  tracheie. 
Some  oily  or  soapy  substance  may  be  used  to  effect  an 
entrance.  We  have  remedies  of  this  kind  in  our  resin 
soaps,  kerosene  emulsions,  and  a  immber  of  others. 

Another  mode  of  killing  insects  that  do  not  eat  the 
epidermis  of  plants  has  already  been  referred  to.  It  is 
by  poisoning  the  air  they  breathe.  This  is  accomplished 
by  the  gas  treatment,  sulphur  spray  and  carbon  di.^ul- 
phide. 

Experience  alone  can  teach  us  as  to  which  insectici<lo 
is  best  for  any  particular  case.  Often  a  substanci*  tluit 
will  kill  a  particular  pest  will  also  kill  the  tree  or  j)hint 
it  affects.  Nearly  all  insecticides  need  to  be  used  with 
care,  and  substances  that  have  been  advertised  a^  "jkt- 
fectly  harmless,"  are  found  to  be  indeed  so  to  insects. 

WHAT    FUNGI    ARE. 

Many  diseases  of  plants  as  rusts,  rot,  mildews  and 
some  blights  are  caused  by  a  class  of  minute  plants  called 
fungi.  Commonly  these  are  not  recognized  as  plants,  be- 
cause we  usually  associate  chlorophyl,  the  green  coloring 
matter,  with  plants,  but  a  close  study  reveals  that  we  may 
have   plants  without   this   chlorophyl.     Plants   without 


chlorophyl  cannot  take  up  material  directly  from  the 
earth,  inorganic  matter,  and  convert  it  into  plant  material, 
organic  matter,  but  they  must  rely  upon  the  plants  with 
chlorophyl  to  elabordtt^  this  ^organic)  material  for  them. 
Fungi  are  not  supplied  with  cnlorophyl,  hence  they  must 
rely  for  sustenance  -upon  plants  with  it,  either  by  living 
directly  on  living  ones  or  on  dead  ones  ;  to  this  latter  be- 
long mushrooms,  toad-stools  and  shelf  fungi.  The  former, 
that  live  upon  living  plants  and  cause  diseases,  concern 
us  directly.  ^ 

w 

PARASITIC    FUNGI. 

These  parasitic  fungi,  that  is,  those  that  live  on  Uv- 
ing  plants,  are  usually  very  minute  and  of  a  simple 
structure,  often  being  composed  of  a  simple  thread-like 
body,  only  a  fraction  of  an  inch  long,  but  when  there  are 
myriads  of  them  present  on  a  single  leaf  or  fruit,  the  dam- 
age is  soon  visible.  The  damage  to  the  host,  the  plant 
the  parasite  hves  on,  is  often  very  great  before  the  true 
cause  is  recognized  ;  the  food  being  diverted  from  its 
proper  course  makes  the  host  less  fruitful,  and  often  fruit- 
less, without  any  apparent  cause. 

Fungi  do  not  develop  flowers  or  seed,  but  they  pro- 
duce what  are  called  spores.  These  spores  perform  some 
of  the  functions  of  seed.  In  many  cases  a  spore  is  '  so 
light  that  it  may  be  carried  long  distances  by  the  wind ;  it 
will  also  withstand  long  droughts  and  severe  cold;  again, 
if  the  proper  temperature  and  moisture  are  present  it  will 
often  germinate  very  quickly.  When  a  spore  finds 
lodgment  on  the  leaf,  stem  or  fruit  of  its  host  it  germinates 
and  the  parasite  enters  the  tissues  where  it  draws  nour- 
ishment from  the  host.  Moisture  is  quite  an  aid  in  the 
development  of  fungoid  diseases ;  warm,  moist  days  and 
nights  are  especially  favorable.  Dashing  rains  wash  ofi* 
the  spores  and  in  that  way  are  beneficial,  but  the  heavy 
dews  that  usually  follow  rains  bring  about  conditions 
favorable  to  propagation  of  fungi.  Dry  and  cold  weather 
is  unfavorable  to  germination  and  propagation  of  fungoid 
diseases.  When  fungi  have  entered  their  host  they  can- 
not be  killed  without  damaging  the  tissue  of  their  host. 
The  object,  then,  is  to  destroy  these  disease-producing  fungi 
before  they  enter  their  hosts. 
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Plants  are  more  or  less  susceptible  to  j>oisoning  from 
copper  compounds.  Some  plants  are  much  more  sensi- 
tive than  others  in  this  respect ;  for  example,  a  compound 
that  did  not  hurt  tomato  vines,  scalded  eggplant  badly. 
When  in  condition  for  entering  their  hosts  fungi  are  very 
sensitive  to  poisoning  from  copper  compounds.  So  the 
experimenters  have  found  such  compounds  as  will  kill 
the  attacking  fungus  and  not  injure  the  host. 

WHAT    IS    A    FUNGICIDE? 

A  serviceable  fungicide  is  something  that  will  de- 
stroy a  fungus  it  comes  in  contact  with,  and  not  the  host  of 
that  fungus.  The  word  is  made  upfuugiy  dicussed  above, 
and  ddcj  to  kill.  The  several  copper  preparations  given 
are  such  substances.  The  fungus  must  first  come  in  con- 
tact with  the  host  before  it  can  cause  disorder  of  the  host^ 
now  if  it  comes  in  contact  with  the  host  and  not  with  the 
fungicide,  it  forces  an  entrance  and  causes  disease  of  the 
plant;  but  if  the  host  has  been  covered  with  the  fungi- 
cide, the  fungus  coming  in  contact  with  the  fungicide,  will 
be  killed  and  the  disease  prevented.  To  make  a  plant 
immune  to  disease  it  is  necessary  to  cover  the  entire  plant 
with  a  fungicide.  This  is  not  possible.  As  a  rule  the 
more  thoroughly  the  host  can  be  covered  with  the  fungi- 
cide the  more  thorough  will  the  protection  be. 

WHEN    TO    SPRAY. 

As  spraying  is  only  a  preventive  for  disease  of  plants, 
the  time  to  spray  becomes  of  prime  importance.  It  is  nec- 
essary to  anticipate  these  disorders  and  prevent  their  at- 
tacking the  plant. 

In  fields  where  the  crop  has  suffered  in  a  previous 
year  it  is  quite  certain  that  the  same  crop  will  suffer  from 
the  same  disease  the  following  year,  and  the  treatment,  to 
be  most  effective,  should  be  begun  before  the  appearance 
of  diseased  plants.  The  treatment  for  black  rot  of  grapes 
should  be  begun  before  the  buds  open  in  the  spring,  tor 
blight  of  tomatoes  and  egg  plant  before  the  flower  buds 
open. 

The  interval  between  sprayings  should  be  a  week  or 
ten  days.     When  heavy  rains  occur  they  wash  the  fungi- 


cide  off,  and  the  operations  must  be  repeated  at  shorter  in- 
tervals than  during  dry  weather. 

Grapes  should  be  sprayed  four  times;  potatoes  six 
times,  and  tomatoes  and  egg  plants  as  long  as  the  yield  of 
fruit  is  profitable. 

No  certain  rule  as  to  date  can  be  laid  down;  each 
person  must  be  guided,  to  a  large  extent,  by  the  condi- 
tions that  surround  his  crop,  also  by  the  crop  that  is  to 
be  treated. 

HOW   TO   SPRAY. 

In  general  it  may  be  laid  down,  as  a  rule,  that  the 
leaves  and  branches  should  be  thoroughly  covered  with 
the  fungicide.  The  more  thoroughly  this  is  done  and  the 
shorter  the  interval  between  sprayings,  the  more  effective 
will  be  the  work.  There  is  one  exception  to  this,  however, 
that  is  the  tomato  blight.  This  disease  is  not  checked  by 
spraying  the  foliage  of  plants,  but  by  spraying  the  parts  of 
the  plants  that  touch  the  ground  and  the  ground  about 
the  plant.  (See  Bulletin  21,  Florida  Agricultural  Experi- 
mentiil  Station,  page  32.  For  plants  affected  see  pages 
25-31). 

FUNGICIDES. 

A  great  many  different  formulas  for  fungicides  have 
been  tried  but  only  a  few  of  these  have  become  popular. 
Those  mentioned  here  have  been  deemed  of  most  import- 
ance to  the  farmers  and  fruit  growers  of  our  State.  The 
formulas  and  methods  of  preparation  are  given  on  the 
following  pages: 

BORDEAUX  MIXTURE. 

The  formulas  used  in  its  preparation  are  almost  as 
numerous  as  the  experimenters  that  have  tested  it.  One 
that  has  been  generally  used  with  excellent  results  is  as 
follows : 

Foniiala  No.  1. 

•Copper  Sulphate,  (blue  stone,  blue   vitrol)  .    .     6  pounds 

Liiue,  fresh 4      " 

Water 22  gallons 


lO 

Another  formula  \»  one  of  just  half  the  strength  of 
the  above  ;  that  is,  to  use  forty-four  gallons  of  water  in 
place  of  twenty-two,  or  use  : 

Formula  No.  £. 

Copper  Sulphate 3  pounds 

Lime 2      '* 

Water 22  gallons 

HOW    TO    PKKPAKK    <(»PPKK    SII.PHATK. 

It  is  best  to  use  the  pulverized  copper  sulfjliaUs  when 
this  can  be  obtained.  Dissolves  aix  poun<ls  in  three  j^al- 
Ions  of  hot  water,  if  the  iirst  formula  is  to  be  followcxL 
If  tlio  second,  dissolve  three  pounds  of  copper  sulphati^  in 
two  gallons  of  water  ;  add  enough  water  to  make  sixteen 
gallons.  If  pulverized  c()j)per  sulphatt^  cannot  be  had, 
put  six  or  three  (according  to  th(»  formula  to  be  followed) 
pounds  of  it  in  a  feed  bag;  then  put  sixteen  gallons  of 
water  in  a  barrel  and  sus|)end  the  bjig  containing  the 
copper  sulphate  just  under  the  water.  In  this  way  the 
crystals  will  dissolve  in  a  few  hours;  if  they  an^  thrown 
into  the  water  they  will  not  dissolve  for  a  long  time. 

When  a  considerable  amount  of  Bordeaux  mixture 
is  to  be  made  forty-eight  gallons  of  water  may  be  j)laced 
in  a  barrel  and  forty-eight  pounds  of  copper  sulphate  sus- 
pended as  described  above.  In  this  ease  it  would  be  well 
to  put  the  sulphatt^  in  several  bags,  as  it  would  then  dis- 
solve more  quickly.  Six  gallons  of  this  should  be  taken 
out  and  diluted  to  sixteen  for  the  first  formula,  and  three 
taken  out  and  diluted  to  sixteen  for  the  s(M'ond  formula. 
In  either  case  all  the  copper  sulplmte  in  the  bags  should 
be  dissolved  and  the  solution  stirred  before  taking  <»ut  the 
stock  solution. 

Never  us*^  any  iron  or  tin  vesscd  to  handle  or  to  hold 
the  copi)er  sulphate  solution;  use  wooden  oreartlK^n  ones. 
Strain  the  solution  and  be  sure  that  the  v<»ssel  and  the 
water  are  also  free  from  solid  particles:  they  clog  the 
machines  and  cause  a  jj^reat  denl  of  annovance. 


HOW  TO   PKKPAKK    LIMK. 


Fresli,  or  <|uick   lime,   should   be   used.      When  the 
lime  slakes  in  the  air,  or  becomes  air-slaked,  it  und(*rgoee 
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a  chemical  change  and  hence  does  not  make  Bordeaux 
mixture  when  used  in  place  of  quick  lime.  Place  the 
quick  lime  in  an  eailhen  or  a  wooden  vessel,  pour  on 
enough  water  to  cover  it  well ;  soon  it  will  begin  to  sim- 
mer and  become  hot.  During  this  time  it  must  be  care- 
fully watched  and  well  stirred.  If  it  uses  up  all  the  wa- 
ter add  more.  When  it  is  slaked  it  should  be  a  thick 
pa.Hte.  Now  add  enough  water  to  make  six  gallons.  (It 
is  understood,  of  course,  that  if  the  Bordeaux  is  to  be 
made  by  the  first  formula  that  four  pounds  of  lime  have 
been  used,  and  if  by  the  second,  two).  Stir  the  solution 
thoroughly,  then  let  it  stand  a  short  time  for  any  solid 
particles  that  may  be  in  it  to  settle,  and  it  is  ready  to  be 
poured  into  a  copper  sulphaU*  solution. 

HOW    TO    MIX    BORDEAUX. 

The  copiKiP  sulphate  solution  and  the  lime  solution, 
<»acli  being  j)rej)arcd  as  described  above,  pour  the  lime  so- 
lution slowlv  into  the  copper  sulphate  solution,  taking 
^pei-ial  care  not  to  get  any  solid  particles  into  the  mixture; 
stir  it  briskly  and  thoroughly  and  apply  at  once.  The 
mixture  is  at  its  best  just  after  it  is  made,  and  becomes 
less  valuable  by  6tiinding.*t  After  standing  a  day  or 
two  it  is  probably  not  worth  the  while  to  a})ply  it. 

It  is  very  difficult  to  strain  this  mixture,  hence  the 
precautions  taken  to  free  the  solution  of  all  matter  that 
would  clog  the  spraying  machine.  After  the  mixture  has 
-stood  an  hour  or  more  the  precipntate  begins  to  settle,  leav- 
ing a  clear  liquid  above.  If  one  is  obliged  to  allow  the 
precipitate  to  si»ttle,  caiv  should  be  tiiken  to  stir  it  again 
and  make  the  mixture  as  even  as  possible. 

Machines  are  now  made  with  attachments  to  stir  the 
fungicide  (or  insecticide)  while  it  is  being  applied ;  these 
"agitatoi-s'*  keep  the  mixture  even,  but  if  the  Bordeaux  is 
applied  at  once  there  will  be  little  difficulty  arising  from 
iinoveness  of  the  mixture. 

The 'mixture  may  be  made  to  spread  more  evenly 


^  P>.  T.  Galloway,  Jr.  Myc.  Vol.  vii,  No.  1,  p.  16. 
t\V.  (\  iSturtris.  Si^venth  Ann.  Rep..  Conn.  Agr.  Exp., 
p.  104. 
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over  the  foliage  by  adding  to  every  eight  gallons  of  it  one 
pound  of  good  hard  soap  dissolved  in  a  small  quantity  of 
water.t§ 

Other  substances  have  been  added  and  tested,  but  Uie 
results  seem  to  have  been  less  favorable.  The  above  was 
suggested  by  D.  G.  Fairchild  while  connected  with  Div. 
Veg.  Path.,  U.  S.  De])'t.  of  Agr. 


EAU  CELESTE. 
Formula  tVo.  J. 

Copper  Sulphate 2  })ounds 

Ammonia  Water  (strength  26°  B.) 3  pints 

Water 50  gallons 

Put  the  copper  sulphate  into  solution  in  a  small 
quantity  of  water,  using  the  same  precautions  as  in  pre- 
paring this  for  Bordeaux  mixture. 

When  ready  to  spray  add  the  three  pints  of  ammonia, 
stir  thoroughly,  dilute  to  fifty  gallons  and  apply.  This 
is  a  very  cheap  and  easily  made  fungicide  but  it  is  liable 
to  scald  the  foliage  of  some  plants,  especially  egg-plant. 


\ 


MODIFIED  EAU  CELESTE. 

Formula  No.  4- 

Copper  Sulphate 4  pounds 

Carbonate  of  Soda  (sal  soda) 5  pounds 

Ammonia  Water  (strength  26°  B) 3  quarts 

Water 50  gallons 

Dissolve  the  copper  sulphate  as  directed  in  prepara- 
tion of  Bordeaux  mixture.  Dissolve  the  carbonate  of 
soda  in  hot  water  in  a  separate  vessel.  When  both  solu- 
tions have  cooled,  pour  them  together  and  stir  the  mix- 
ture briskly  and  add  the  ammonia.  , 

This  may  be  kept  as  a  stock  solution,  that  is,  it  may 


t  S.  A.  Beach,  N.  Y.  (Geneva)  Exp.  Stu.,  B.  49,  p.  14, 
§L.  R.  Jones,  Vt.  Exp.  Sta.,  B.  40,  p.  25. 
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be  kept  some  time  without  losing  its  value.  Some  prefer 
to  use  it  double  strength ;  in  that  case  the  mixture  is  di- 
luted to  twenty-five  gallons,  but  if  the  above  formula  is 
to  be  followed,  the  mixture  is  diluted  to  fifty  gallons. 


AMMONIACAL  SOLUTION  OF  COPPER  CARBON- 

ATE. 

Formula  No.  o. 

Carbonate  of  copper S  ounces 

Ammonia  water  (strength  20°  B) 8  pints 

HOW    PKKPARKD. 

Put  three  gallons  of  water  in  a  wooden  or  an  earthen 
vessel,  pour  the  three  pints  of  ammonia  in  this  and  stir 
it,  to  mix  the  two  evenly.  Take  eight  ounces  of  copper 
carbonate  and  shake  it  into  the  ammonia  water,  stirring 
the  li(iuid  all  tho  "while.  If  a  considerable  part  of  the 
copper  carbonate  remains  undissolved,  the  liquid  may  be 
set  aside  to  settle;  if,  however,  all  or  nearly  all  of  the 
copper  carbonate  is  dissolved,  more  of  it  should  be  added, 
in  the  way  desciibed  above,  until  a  considei'able  part  re- 
mains undissolved;  then  it  is  set  aside  as  stilted  before. 
After  the  solution  has  settled,  pour  off' the  clear  blue 
liquid  into  another  wooden  vessel.  The  undissolved  cop- 
per carbonate  may  then  be  treated  with  more  ammonia 
and  water,  fresh  copi)er  carbonate  being  added  whenever 
the  remaining  portion  becomes  less  than  an  ounce.  If 
the  solution  is  to  be  kept  for  more  than  a  day  it  must  be 
kept  tightly  corked. 

When  the  fungicide  is  to  be  used,  one  gallon  is  di- 
luted to  fifteen  or  tw-enty  of  water.*  (Peach  trees  and 
eggplant  are  very  susceptible  to  scalding  bj''  chemicals, 
hence,  fungicides  need  to  be  more  diluted 'for  these),  ^H-s^ 

The  stronger  ammonia  water  is  recommended  be- 
cause it  is  usually  more  economical  to  buy  this  and  di- 
lute it,  than  to  buy  lower  per  c>fnt  ammonia  water  and 
pay  the  additional  expenses  of  transportation. 


♦Cf.  C.  L.  Penny,  B.  22,  Del.  Exp.  SUi.,  pp.  15-16. 
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MIXTURE  OF  CARBONATE  OF   AMMONIA    AND 

CARBONATE  OF  COPPER. 

Formula  No.  6, 

Carbonate   of  copper 3  ounces 

Carbonate  of  ammonia 1  [>ound 

Water oOgallons 

HOW    PREPARED. 

Pulverize  the  carbonate  of  ammonia  and  put  into  a 
wooden  vessel,  add  the  carbonate  of  copper,  pour  on  to 
this  two  quarts  of  boiling  water.  When  the  chemicals 
are  dissolved,  pour  into  fifty  gallons  of  water,  stir  to 
mix  evenly  and  apply. 


OTHER  FORMULA^. 

A  great  many  more  formulas  might  be  given,  some 
are  much  more  expensive  than  the  above,  others  are  less 
efficient. 

As  general  fungicides,  the  sulphur  preparations  have 
not  stood  the  tests  with  the  preparations  that  have  copper 
as  a  basis;  for  some  special  diseases  they  are  efficient. 


COST  OF  APPLYING  FUNGICIDES. 

Most  persons  not  acquainted  with  the  work  of  spray- 
ing regard  \t  as  a  formidable  task,  and  -one  of  great  ex- 
pense, but  when  it  is  compared  with  that  of  fertilizer  it 
will  be  found  comparatively  light.  Prof.  B.  T.  Galloway,* 
Chief  of  the  Division  of  Vegetable  Pathology  U.  S.  Dept. 
Agr.,  finds  that  it  cost  about  $6  per  acre  to  spray  pota- 
toes six  times  with  Bordeaux  mixture,  when  full 
strength,  (see  formula  No.  1)  is  used.  The  result  was 
that   it  increased  the   yield   75    to   100  per   cent  when 

♦Cf.  Rep.  Sec.  Agr.  1892,  p.  2;M. 


used  U)  prevent  black  rot,  a  disease  causing  great  Joss  to 
tomato  growers  in  this  State.  (See  page  36,  Bulletin 
21;  Fla.  Agr.  Exp.  Sta.).  The  principal  cost  is  the  labor 
of  applying.  This  may  be  greatly  reduced,  however,  by 
fitting  the  machine  for  the  special  purpose  and  nsing 
horse  power  as  much  as  possible. 


A   FEW  HINTS. 

Fungicides  can  in  no  way  take  the  j)la<;c  of  projitT 
and  sufficient  fertilizer  nor  of  proper  cultivation.  Im- 
proj)er  cultivation  and  fertilization  pnxiuce  weak  plants 
and  these  in  turn  invite  disease.  Good,  strong,  well-fed 
plants  can  ward  off'  diseases  that  weaker  ones  would  suc- 
cumb to.  The  climatic  conditions  have  much  to  do  witli 
the  propagation  and  spread  of  plant  diseases.  Dry 
weather  as  a  rule,  being  unfavomble  to  their  rriultiplica- 
tion.     This  of  course  is  not  under  our  control. 

Many  of  our  native  wild  [)lants  harl)or  the  parasites 
of  our  crops,  hence  clean  cultivation  and  keeping  the 
"fence  row"  clean  has  fui-ther  advantages  than  that  of 
looka 

It  has  often  been  observed  that  fields  badlv  diseased 
one  year  are  liable  to  be  worse  the  next.  This  is  so 
because  the  malady  remains  "in  the  soil."  Many  diseas- 
es can  be  greatly  decreased  by  destroying  the  plants  after 
the  crop  has  been  gathered. 


ARE    SPRAYED      FRUITS     AND     VEGETABLES 

DANGEROUS  TO  HEALTH? 

Some  trouble  has  been  made  in  this  country  and  in 
England  in  regard  to  selling  fruit  that  had  been  sprayed 
with  copper  compounds.  At  one  time  the  board  of 
health  condemned  a  (juantity  of  grapes  in  New  York  city 
because  they  had  been  sprayed  with  Bordeaux  mixture. 
This  led  to  an  investigation  by  chemists. 

Dr.  L.  L.  VanSlyke,  chemist  to  the  New  York  Agri- 
cultural Experimcntfil  Station,  choosing  such  bunches  of 
grapes  as  seemed  to  contain    most   fimgicide,  found   by 
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chemical  analysis  that  "to  get  an  amount  of  copper  that 
would  be  regarded  serious,  if  taken  at  one  dose,  one  would 
need  to  eat  not  less  than  3,000  pounds  of  grapes,  skins 
included,  or  not  less  than  500  pounds  including  stems 
and  berries." 

This  estimate  was  made  on  the  basis  that  the  copper 
was  in  the  form  of  a  sulphate,  but,  as  a  matter  of  fact,  it 
exists  in  the  form  of  a  carbonate,  or  a  hydrate,  which  is 
not  readily  soluble,  and  hence  would  require  more  fruit 
than  is  given  above. 

A  number  of  other  cases  might  be  referred  to,  but  the 
above  shows  that  it  is  far  enough  from  the  danger  line  to 
need  no  further  consideration.  Fruit  that  was  unpalata- 
ble from  fungicide  was  far  from  being  poisonous. 


HOT  WATER  OR  JENSEN   TREATMENT  FOR 

SMUT  OF  OATS. 

The  large  percentage  of  smutted  heads  in  oat  fields, 
and  value  of  oats  to  this  State,  make  it  altogether  proper 
that  this  simple  treatment  for  its  prevention  should  be 
given.  In  fields  where  careful  estimates  were  made,  it 
was  found  that  as  high  as  eighteen  per  cent,  of  the  crop 
wa.s  smutted,  and  in  no  case  was  a  field  found  free  from  it. 
The  hot  water  treatment,  when  carried  out  accurately, 
prevents  any  smut  from  growing,  but  it  goes  farther  than 
this,  it  actually  increases  the  yield  more  than  that  repre- 
sented bv  the  loss  from  smut.  Professors  Kellerman  and 
Swingle*  found  that  the  yield  in  weight  of  straw  and  of 
grain  was  increased  more  than  double  the  loss  represented 
by  the  smut  in  the  untreated  plats ;  that  is  to  say,  there 
were  other  advantages  than  simply  to  prevent  the  smut. 
Profe&sor  Arthurf  has  shown  that  the  i>er  cent  of  germ- 
ination is  not  increased,  but  that  the  treated  seed  ger- 
minated much  faster. 

HOW   TREATED. 

Mr.  J.  L.  Jensen,  of  Denmark,  discovered   that  to 


*2  Ann.  Rep.  Kan.  Exp.  Sta.,  p.  247. 
tBulletin  34,  p.  88.,  Purdue  Agr.  Exp.  Sta. 
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plunge  oats  into  water  heated  to  132°  would  destroy  all 
smut  pores  clinging  to  it,  and  not  hurt  the  germination 
of  the  oats,  if  it  be  not  kept  in  the  scalding  water  longer 
than  fifteen  minutes ;  but  the  temperature  must  not  go 
above  136°  nor  fall  below  130°. 

THE  OPERATION 

is  described  by  Prof.  Swingle  as  follows: 

"  Provide  two  large  vessels — as  two  kettles  over  a 
fire,  or  boilers  on  a  cook  stove — the  first  containing  warm 
water  (say  110°  to  130°),  the  second  containing  scalding 
water  (132J°). 

"The  first  is  for  the  purpose  of  warming  the  seed  pre- 
paratory to  dipping  it  into  the  second.  Unless  this  pre- 
caution is  taken  it  will  be  difficult  to  keep  the  water  in 
the  second  vessel  at  a  proper  temperature. 

"The  seed  which  is  to  be  treated  must  be  placed,  a 
half  bushel  or  more  at  a  time,  in  a  closed  vessel  that  will 
allow  free  entrance  and  exit  of  water  on  all  sides.  For 
this  purpose  a  bushel  basket  made  of  heavy  wire  could 
be  used,  around  which  spread  wire  netting,  say  twelve 
meshes  to  the  inch,  or  an  iron  frame  could  be  made  at  a 
trifling  cost,  over  which  the  wire  netting  could  be  stretch- 
ed. This  would  allow  the  water  to  pass  freely  and  yet 
prevent  the  passage  of  the  seed.  A  sack  made  of  loosely 
woven  material  (as  gunny  sack),  could  perhaps  be  used 
instead  of  the  wire  basket.  A  perforated  tin  vessel  is  in 
some  respects  preferable  to  any  of  the  above. 

"Now  dip  the  basket  of  seed  in  the  first  vessel;  after  a 
moment  lift  it,  and,  when  the  water  has  for  the  most 
part  escaped,  plunge  it  into  the  water  again,  repeating  the 
operation  several  times.  The  object  of  tlie  lifting  and 
plunging,  to  which  should  be  added  also  a  rotary  motion, 
is  to  bring  every  grain  in  contact  with  the  hot  water. 
Less  than  a  minute  is  required  for  this  preparatory  treat- 
ment, after  which  plunge  the  basket  of  seed  into  the  sec- 
ond vessel.  If  the  thermometer  indicates  that  the  tem- 
perature of  the  water  is  falling,  pour  in  hot  water  until  it 
is  elevated  to  132^°. 

If  it  should  rise  higher  than  132°  add  small  quan- 
tities of  cold  water.   This  will,  doubtless,  be  the  most  sim- 
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pie  method  of  keeping  tlie  proper  temperature  and  re- 
quires only  the  addition  of  two  small  ve:!«els,  one  for  cold 
and  one  for  boiling  water.  Keep  the  s^eed  immersed  for 
t^n  minutes  then  remove  and  spread  out  to  dry  at  once. 
The  treated  grain  may  be  sown  any  time  after  treatment." 
(The  cost  of  this  treatment  will  not  exceed  20  cents  per 
bushel). 

POTASSIUM  SULPHIDE  FOR  OATS  SMUT. 

In  this  treatment  the  seed  is  left  twentv-four  hours 
in  a  one-half  ])er  cent,  solution  of  potassium  sulphide. 
The  published  experiments  seem  to  show  that  a  weiik 
solution  of  potassium  sulphide  is  nearly  as  good  as  the 
hot  water.  The  pot^issium  sulphide  is  cheapest  in  the 
"fused"  c(mdition,  in  which  form  it  costs  about  25  cents  a 
pound.  One  pound  of  the  sulphide  should  be  dissolved 
in  24  gallons  of  water.  Place  the  seed  in  a  wooden  vessel 
and  pour  on  the  solution  till  the  seed  is  covered  several 
inches  deep.  Stir  the  solution  iK'fore  pouring  it  on  the 
grain  and  thoroughly  mix  the  seed  several  times  before 
taking  it  out  of  the  solution.  The  oat*^  should  stand  in 
the  solution  twenty-four  hours,  after  which  they  may  be 
spread  out  to  dry.  The  solution  gradually  loses  its 
strength  and  hence  cannot  be  used  more  than  three  or 
four  times  without  l)eing  renewed. 

It  will  probably  be  the  best  to  sow  the  seed  as  soon  as 
possible  and  before  it  becomes  thoroughly  dry. 

Soaking  the  seed  twelve  hours  in  a  solution  of  twice 
the  strength  will  no  doubt  prove  effectual.* 


REMARKS  OX  FUNGKJIDES. 

1.  Bordeaux  mixture  has  held  the  most  i)opular 
place  for  some  time.  It  is  best  to  make  it  with  a  slight 
excess  of  lime. 

2.  Eau  celeste  is  cheap  and  effective,  but  is  not  pop- 


*Cf.  Farmers  Bulletin,  No.  5,   Div.  Xog.  Path.   U.  S. 
Dept.  Agriculture. 
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ular  because  it  is  very  liable  to  scald  the  foliage  of  certain 
plants. 

3.  Modified  Eau  Celeste  is  no  better  than  some 
cheaper  form. 

4.  Ammonical  solution  of  coppor  carbonate  as  pre- 
pared by  Prof  Penny  (see  formula  No.  5),  is  probably  the 
most  economical  and  bids  fair  to  become  more  popular 
than  the  old  formula  has  been.  It  is  the  best  that  has 
been  tried  on  tomato  blight.  (The  old  formula  was  fol- 
lowed). 

5.  Bordeaipc  mixture  may  be  combined  with  Paris 
green  to  make  a  combined  fungicide  and  insecticide. 
(See  combined  insecticide  and  fungicide). 


INSECTICIDES. 


There  are  two  classes  of  insecticides  now  in  common 
use  ;  one  that  kills  by  poisoning,  the  other  kills  the  insect 
by  coming  in  contact  with  it.  The  fonner  came  into 
general  use  earlier,  and  it  is  the  better  where  the  insect 
feeds  on  the  foliage  of  plant.s.  The  leading  insecticides 
for  leaf  feeding  insects  are  the  arsenites.  The  most  com- 
mon of  which  is 


PARIS  GREEN. 

Formula  No.  7. 

Paris  green 1   pound 

Water 200  gallons 

-  Or,  what  would  be  about  the  same,  J  pound  to  a 
barrel  of  water.  While  this  is  being  applied  it  should  be 
constantly  agitated  to  keep  the  Paris  green  mixed  through 
the  water.  When  the  powder  contains  some  soluble  form 
of  arsenic  it  is  liable  to  scald  the  foliage  treated,  this  can 
be  avoided  to  some  extent  by  making  it  dilute  as  the  for- 
mula directs ;  it  needs  to  be  applied  more  thoroughly, 
however,  tlian  when  it  is  more  concentrated.  It  has  been 
recommended  to  add  one  or  two  pailsfull  of  milk  of  lime 
to  two  hundred  gallons  of  the  Paris  green  insecticide. 


LONDON  PURPLE. 

Formula  No.  8. 

London  purple 1    pound 

Water ' 200  gallons 

This  is  also  an  arsenite  and  should  be  used  with  a 
great  deal  of  caution.  It  contains  about  10  per  cent,  less 
arsenic  than  Paris  green,  but  it  is  more  caustic  because 
more  of  the  arsenic  is  soluble  in  water.  This  may  be 
avoided,  it  is  said,  by  adding  a  quantity  of  milk  of  lime 
as  directed  in  the  use  of  Paris  green.  London  purple 
is  much  lighter  than  Paris  green,  so  remains  longer  in 
suspension,  hence  requiring  less  stirring  while  it  is  being 
applied. 

These  arsenites  may  be  applied  in  the  dry  or  pow- 
dered form.  It  was  formerly  thought  necessary  to  mix 
them  with  flour  or  some  other  pasty  material,  but  the 
favorite  way  to  apply  it  now  is  the  concentrated  form. 

HOW  APPLIED  DRY. 

A  very  cheap  and  successful  machine  for  applying 
arsenites  to  cotton,  and  it  will  work  as  well  for  other  low 
growing  plants,  is  described  by  Prof.  J.  S.  Newman*,  as 
follows:  "A  piece  of  common  shirting  was  tacked  loosely 
to  the  sides  of  a  six  inch  plank  four  feet  long,  forming  a 
sack.  A  hole  bored  into  the  plank  with  a  three-quarter 
bit,  served  to  admit  the  poison ;  the  sack  covered  one- 
third  of  the  plank,  the  balance  was  trimmed  so  as  to  be 
easily  handled.  A  man  on  foot  holding  the  plank  in  one 
hand  over  a  row  of  cotton,  tapped  it  gently  with  the 
other.  The  fine  powder  seemed  to  be  very  well  distrib- 
uted to  every  part  of  the  plant,  as  every  worm  was  de- 
stroyed before  perceptible  injury  was  done." 

Quite  a  number  of  arsenite  dusters  have  been  made, 
but  in  the  main  they  agree  with  that  described  by  Prof. 
Newman.  Some  have  l3een  made  nine  feet  long  with  a 
bag  large  enough  to  hold  several  pounds.  Eight  to  ten 
acres  have  been  treated  in  a  day  by  this  pixx;ess,  using 
from  one  to  two  pounds  of  Paris  green  per  acre. 

♦Bulletin  17,  p.  11,  Ala.  Ag.  Exp.  Sta. 


21 

A  "POWDER  GUN/'t 

for  applying  dry  fungicides  and  insecticides,  has  been 
used  at  this  Experiment  Station.  It  distributes  the  ar- 
senites  quite  uniformly,  and  with  care  they  may  be  ap- 
plied to  the  lower  side  of  the  leaves. 


CAUTION. 


These  arsenites  are  poisonous  to  higher  animals,  as 
well  as  to  insects,  and  they  should  not  be  used  on  vegeta- 
bles nor  on  fruit  that  is  full  grown  or  nearly  so.  Fatali- 
ties have  occurred  among  horses  that  were  allowed  to 
graze  in  fields  where  Paris  green  had  been  used. 

When  used  in  the  dry  form  care  should  be  taken  not 
to  walk' in  the  "dust;"  also,  that  all  sores  are  protected. 
If  one  has  worked  with  it  all  day,  it  is  well  to  take  a  bath 
and  change  clothes. 


KEROSENE  EMULSION. 

Formula  No,  9. 

Soap  (hard  or  whale  oil) J  pound. 

Water 1  gallon. 

Kerosene 2  gallons. 

PREPARATION. 

Dissolve  a  half-pound  of  hard  soap  in  a  gallon  of 
boiling  water.  The  soap  will  dissolve  more  quickly  if  it 
is  cut  into  small  pieces  and  the  water,  with  the  soap  in  it, 
atirred  while  heating.  The  heating  may  be  done  in  an 
ordinary  iron  kettle.  When  the  water  has  heated  to  boil- 
ing and  the  so  'p  all  dissolved,  the  kettle  may  be  removed 
from  the  fire  and  the  kerosene  added,  care  being  taken 
not  to  ignite  the  kerosene.  After  the  kerosene  has  been 
Added  the  mixture  should  be  thoroughly  churned  for  ten 
minutes.  A  good  way  is  to  force  it  through  a  spray  pump 
back  into  the  kettle  several  times.     Emulsion  prepared 

tSee  Fla.  Agriculturist,  page  402,  June  27, 1894,  De- 
Land,  Fla. 
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over  a  lire  with   the  watef  near  boiling   kept  two  years 
without  separating  entirely. 

In  making  kerosene  emulsion  there  are  two  points 
to  be  kept  in  mind  constantly.  1st.  To  keep  the  water 
and  kerosene  just  as  hot  as  possible  without  igniting  the 
kerosene.  2d.  That  during  this  time  the  material  must 
be  thoroughly  and  vigorously  agitated.  Merely  stirring 
with  a  paddle  will  iiot  do.  Nor  will  it  make  emulsion 
by  using  warm  water.  The  nearer  the  igniting  point  of 
the  kerosene  and  the  harder  the  material  is  c  burned,  the 
better  will  be  the  emulsion. 

The  emulsion  may  be  tested  by  placing  a  corked 
bottle  full  of  it  in  a  cool  place  for  twenty-four  hours  ;  if 
no  (^lear  liquid  rises  to  the  top  nor  dark  liquid  settles  to 
the  bottom,  the  emulsion  may  be  considered  good. 

Some  trouble  has  bivn  reported  from  th(»  use  of  hard 
water;  it  is  therefore  recommendcKl  that  rain  water  be 
used  in  thos^^  districts  that  have  hard  water. 

When  ready  to  use  take  one  part  of  the  pixjparation 
and  nine  of  water;  stir  until  it  is  mixed  evenly  and  apply. 

This  in.secticide  is  recommended  for  insects  that  ob- 
tain their  food  by  piei'cing  plants  and  sucking  the  saj),  as 
plant  lice.  It  is  also  an  excellent  remedy  for  the  young 
scale  before  the  wax  has  been  secreted.  This  has  also 
proven  an  excellent  wash  to  kill  lice  and  other  parasites 
ofa  animals.  ( -are  must  be  taken,  however,  that  no  free 
kerosene  remains,  as  this  will  rise  on  the  mixture  and 
coming  in  contact  with  some  tender-skinned  animals, 
might  caus(»  the  hair  to  fall.  When  diluted  with  twelve 
parts  of  water  it  has  given  excellent  results  in  killing  lice 
on  cattle.  It  is  applied  to  the  animal  with  a  spray  or  force 
pump. 


RESIN   WASH. 

FaiTnula  No.  10. 

Rosin  (resin) 20  |)OUud8 

Caustic  soda  (OS  per  cent.) 4  fibs  4  oz. 

Fish  oil 3  pints 

Water 20  gallons 


23 


PREPARATION. 


Put  all  the  ingredients  in  a  large  kettle  and  boil  un- 
til they  are  all  dissolved,  when  it  is  a  dark  coffee  colored 
liquid  of  an  even  consistency.  The  preparation  will  be 
hastened  by  pulverizing  the  soda  and  the  resin.*  When 
oold  dilute  the  mixture  to  100  or  125  gallons. 

Prof  Webber  states  that  this  is  an  effective  remedy 
for  the  white  fly  {Aleyrodes  dtrifolii). 


ANOTHER  RESIN  WASH. 

is  one  recommended  by  the  Division  of  Entomology,  U. 
S.  Department  of  Agriculture  as  a  summer  wash  for  the 
San  Jose  scale. 

Formula  No.  11, 

Resin 20  pounds 

Caustic  soda  (70  per  strength) 5  pounds 

Fish  oil 3  pints 

Water  to  make 100  gallons 

PREPARATION. 

Place  the  rosin,  soda  and  fish  oil  in  a  large  kettle, 
put  in  enough  water  to  cover  four  or  five  inches  deep ; 
then  boil  for  an  hour  or  an  hour  and  a  half,  when  the 
liquid  will  be  a  dark  coffee  brown  color.  Water  is  added 
gradually  and  the  liquid  stirred  to  keep  it  mixed  evenly, 


RESIX  WASH  FOR  WINTER. 

Fmnnnla  No.  12, 

Resin 30  pounds 

Caustic  soda  (70  per  cent,  strength) 9  pounds 

Fish  oil \\  pints 


*H.  J.  Webber,  report  to   the  Fla.  State  Hort.    Soc, 
April  12,  1894. 


The  preparatiou  of  this  is  similar  to  that  of  formula 
11.  This  is  not  recommended  for  a  summer  wash  as  it 
may  do  considerable  damage  to  growing  trees. 


SULPHUR  SPRAY. 
Formula  No,  IS. 


Flowers  of  sulpher iM)  pounds 

Caustic  soda  (98  per  cent,  strength)  pulverized.  20  pounds 
Water 3  gallons 

PREPARATION. 

Take  the  flowers  of  sulphur,  place  in  a  wooden  tub 
.  large  enough  to  hold  twenty-five  gallons.  Wet  the  sul- 
phur with  three  gallons  of  water ;  stir  it  to  make  a  paste. 
Then  add  the  caustic  soda  and  mix  it  with  the  sulphur 
paste.  In  a  few  minutes  it  becomes  very  hot,  turns  brown 
and  becomes  a  liquid  ;  stir  thoroughly  and  add  enough 
water  to  make  twenty  gallons.  Pour  off  from  the  sedi- 
ment and  keep  the  liquid  in  a  tight  barrel  or  keg  until 
needed  for  use. 

Of  this  stock  solution  take  one  or  two  cjuarts  to  fifty 
gallons  for  rust  mite,  and  two  to  four  quarts  to  fifty  gal- 
lons for  six-spotted  mite  (red  spider)  or  young  scale. 

At  the  same  meeting  of  the  Florida  State  Horticul- 
tuml  Society  that  Prof.  Webber  reported  the  resin  wash 
Prof.  Swingle  reported  this  sulphur  spray. 


LIME,  SALT  AND  SULPHUR  MIXTURE. 

Formula  No.  H. 

Lime,  fresh 8  pounds. 

Salt 3  pounds. 

Sulphur 4  pounds. 

Water 12  gallons. 

PRKPAKATIOX. 

Put  two  pounds  of  lime  and  all  the  sulpliur  in  a  ket- 
tle large  enough  to  hold   fifteen  gallons,  pour  on  three 
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gallons  of  water;  keep  the  materials  well  mixed,  and 
boil  for  an  hour  and  a  half.  At  first  the  mixture  is  vol- 
low,  then  it  turns  brown,  and  then  to  a  i^eddish  brown, 
and  finally  becomes  a  liquid. 

Six  pounds  of  lime  and  three  of  salt  are  then  mixed 
and  the  mixture  slaked  with  hot  water.  When  thor- 
oughly done,  mix  with  the  sulphur-lime  solution  and  boil 
a  half  hour  longer,  then  pour  in  the  remainder  of  the 
twelve  gallons  of  water. 

Strain  the  solution  and  apply  it. 

REMARKS. 

This  is  a  favorite  wash  for  winter  ui?e  in  California.  It 
is  used  for  scale  insects  and  for  fungi,  but  is  liable  to 
damage  trees  if  applied  in  summer  or  during  the  growing 
season. 

It  has  not  met  with  as  much  favor  elsewhere ;  the 
main  objection  that  comes  from  Florida  correspondents 
is  that  a  smaller  amount  of  insecticide  is  made  from  the 
material  and  time  expended  than  from  other  formulas. 


SULPHUR. 

This  is  often  used  for  fungi  and  also  for  rust  mites. 
The  method  of  application  is  to  simply  throw  it  into  the 
tree,  or  for  smaller  plants  it  is  dusted  over  the  foliage.  It 
can  be  very  economically  and  evenly  applied  with  the 
**powder  gun"  (see  page  21).  It  is  not  active  enough, 
however,  for  most  insects  and  fungi. 


PYRETHRUM  "BUHACH." 

This  powder  is  of  a  vegetable  origin,  being  made 
from  either  of  the  plants,  Pyrethravi  roseum  or  Pyrethrum 
cinericfolium.  The  flowers  and  stems  of  these  plants  when 
dried  and  powdered  are  ready  for  use.  This  powder  has 
a  great  many  common  names  and  every  now  and  then  it 
comes  out  under  a  new  name  ;  some  of  the    names   it   is 
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known  by  are  Dalination  powder,  Persian  insect  powder, 
Buhach  insect  ]>owder,  etc. 

Ifc^  princi{)al  value  lies  in  that  is  can  be  used  where 
neither  the  arsenites  nor  kerosene  emulsion  can  be,  as  on 
cabbage  and  some  other  vegetables.  It  effects  more  or 
les8  all  insects,  but  is  most  successful  when  used  against 
soft  bodied  ones,  as  cabbage  wonns  and  plant  lice. 

APPLICATION 

As  a  Powder. 

When  it  is  to  be  used  as  a  powder  it  is  simply  dusted 
over  the  parts  atfcMed.  This  form  is  often  used  to  pro- 
tect furs  and  woolen  goods  in  wardrobes. 

It  is  also  used  to  kill  flies,  moscjuitoes  and  other  in- 
.sec»ts.  A  small  ins<^»ct-powder  bellows  may  be  used  to 
blow  it  over  the  place  inhabited.  If  mosquitoes  or  flies 
are  to  be  killed  the  doors  and  windows  should  be  closed 
and  the  i)Owder  blown  through  the  room  generally- 
When  this  is  done  in  the  evening  it  is  said  that  the  flias 
may  be  swept  up  and  burned  in  the  morning. 

AS    FUMKS. 

In  this  form  it  is  used  mainly  to  kill  flies  and  mos- 
quitoes in  rooms.  The  doors  and  windows  should  be 
closed.  A  teaspoonful  placed  on  an  iron  plate  or  dust- 
pan, is  lit  and  burned ;  if  it  burns  up  rapidly  the  powder 
should  be  moistened  until  it  burns  slowly.  The  fumes 
are  not  disagreeable,  and,  as  a  rule,  have  no  bad  effect  on 
jK*rsons. 

AS  A    SOLITIOX. 

This  form  is  usually  preferred  for  the  garden,  one 
ounce  of  Pyi-ethrum  to  three  gallons  of  water  being  used. 
Ordinarily  there  is  no  danger  attending  its  use,  as  per- 
sons have  tiiken  a  whole  teaspoonful  of  the  powder  with- 
out proving  latal. 

The  powder  loses  much  of  its  value  by  standing  in 
an  open  vessel.  It  should  be  kept  in  a  tightly  closed 
bottle  or  fruit  jar. 
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TOBACCO. 

The  active  poisoning  principle  in  this  is  nicotine, 
and  the  efficiency  of  this  as  an  insecticide  varies  with  the 
amount  in  the  preparation.  It  may  take  the  place  of 
Pyrethrum  in  the  garden,  or  with  house  plants,  but 
wherever  other  insecticides  can  be  used,  tobacco  prepara- 
tions will  be  found  more  expensive  and  leas  eflfective. 

PREPARATION, 

The  chemical  analyses  show  so  much  variation  in 
the  amount  of  nicotine  in  tobacco  stems  and  dust  that  no 
very  accumte  formula  can  be  given,  but  usually  a  good 
decoction  may  be  made  by  boiling  one  pound  of  stems 
iu  two  gallons,  of  water,  for  a  half  hour,  then  remove 
from  the  fire  and  allow  it  to  cool  in  a  closed  vessel. 
When  cool  strain  and  apply,  or  put  in  tightly  corked  bot- 
tles until  wanted  for  use.  Apply  with  sprinkler,  a  whisj) 
broom  or  a  spray  pump. 

If  the  dust  is  to  be  used  it  is  ai)plied  directly  to  the 
place  infested. 

NAPTHALINE. 

Properly  speaking  this  is  not  an  insecticide,  but  a 
repellent.  It  is  usually  sold  under  the  name  of  moth- 
balls,  and  as  such  connnands  a  fancy  j)rice.  In  ten 
pound  lots  it  is  sold  by  wholesale  chemical  houses  at  S 
cents  a  pound.  It  is  a  by-i)roduct  in  the  distillation  of 
naphtha.  At  the  college  it  has  been  successful  in  keep- 
ing out  insectvS  wherever  used.  The  odor  is  not  very  dis- 
agreeable, though  it  is  by  no  means  attractive. 

The  application  is  simj)ly  to  place  it  so  the  odor  per- 
i.ieates  all  the  goo<ls  that  are  to  be  protected. 


BISULPHIDE  OF  ('ARBON. 

This  is  an  oily  licjuid  that  Inis  a  very  disagreeable 
odor.  It  is  very  easily  ignited,  and  so  care  nmst  be  taken 
not  to  bring  any  tire  near  where  it  is  being  used.  This 
insecticide  is  useful  onlv  where  the  material  to  be  tn^ated 
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is  in  a  tight  apartment.  Seed  in  barrels  or  boxes  or 
closed  bins  can  be  relieved  of  their  insect  pests.  Corn  in 
the  ordinary  open  cribs  will  not  be  helped  very  much. 
Hen  roosts,  barns,  storehouses,  in  fact,  any  apartment 
that  can  be  closed  fairly  well  may  be  freed  of  vermin  of 
all  descriptions  by  the  use  of  this  chemical. 

CAUTION. 

Great  care  and  though tfulness  must  be  exercised  in 
the  use  of  this  material. 

The  liquid  ignites  much  more  easily  than  kerosene 
or  gun  powder  and  the  vapor  of  this  liquid  explodes  even 
more  readilv.  The  vapor  can  usual Iv  be  smelled  but  all 
lights,  smoking  or  other  fire  sliould  be  kept  away. 
Carelessness  in  this  regard  may  cause  the  loss  of  proi)erty 
and  lives. 

HOW  USED. 

With  such  seed  as  peas  or  beans,  put  a  half  bushel 
in  ii  tight  barrel,  sprinkle  on  two  or  three  teaspoon- 
fuls  of  sulphide  then  put  in  another  half  bushel  of  seed 
and  then  some  more  sulphide ;  continue  this  way  until 
all  the  seed  has  been  put  in  or  until  the  barrel  is  full, 
then  cover  tightly.  This  may  be  done  by  tieing  over  the 
top  of  the  barrel  a  thick  cloth  or  by  placing  a  cloth  on 
and  then  covering  with  boards.  Use  one  or  more  ounces 
of  sulphide  to  a  barrel  of  seed. 

If  it  is  a  bin  that  is  to  be  cleared  before  storing  the 
grain,  two  or  three  shallow  dishes  may  be  used  to  hold  the 
sulpliide.  Use  about  three  ounces  to  every  hundred  cubic 
feet  of  space  in  the  bin.  Put  the  sulphide  in  the  dishes, 
and  close  the  bin  up  tight  and  leave  it  so  for  two  or  three 
days. 

If  stored  grain  is  to  be  freed  of  weevils  it  may  be  done 
by  putting  the  sulphide  in  various  portions  of  the  grain. 
This  can  be  accomplished  by  the  use  of  a  gas  pipe.  Run 
a  stick  through  the  gas  pipe  and  shaq^en  the  stick.  Run 
the  gas  pipe  into  the  grain  where  the  sulphide  is  to  go, 
draw  the  stick  out  of  the  gas  pipe,  pour  an  ounce  or  two 
down  the  gas  pipe,  and  as  soon  as  the  sulphide  has  reached 
the  end  of  the  pipe  the  latter  may  be  drawn  out.     If  this 
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has  been  properly  done  the  carbon  bisulphide  will  be 
where  the  end  of  the  pipe  was.  Several  doses  of  the  sul- 
phide may  be  placed  at  different  parts  of  the  bin. 

If  no  gas  pipe  can  be  had,  another  way  may  be  em- 
ployed that  is  not  quite  so  good,  but  will  answer  the  pur- 
pose. A  heavy  wad  of  cotton  is  tied  to  the  end  of  a  stick 
saturated  with  the  sulphide,  and  then  placed  into  the 
grain  as  desired.  It  will  require  several  wads.  When  there 
is  any  considerable  depth  of  grain  the  carbon  bisulphide* 
will  not  penetrate  it,  hence  the  necessity  for  putting  it  in 
different  parts  of  the  heap.  The  sulphide  may  be  brought 
in  direct  contact  with  grain  or  other  seed  without  doing 
any  damage  at  all.f 


COMBINED  INSECTICIDES. 

Numerous  attempts  have  been  made  to  combine  the 
insecticides  that  kill  by  contact  with  those  that  kill  by 
poisoning.  The  different  arsenites  have  been  combined 
with  the  resin  washes,  but  as  there  are  usually  very  few 
leaf  feeding  insects  present  where  the  resin  washes  are  to 
be  used,  the  combination  loses  its  value. 

Prof.  L.  T.  Brunk  of  the  Maryland  Experiment  Sta- 
tion,§  succeeded  in  making  a  combination  of  Paris  green 
and  kerosene  emulsion.  It  was  accomplished  by  dis- 
solving twenty-seven  ounces  of  hard  soap  in  a  gallon  of 
hot  water;  this  was  poured  into  a  half  barrel ;  to  this  was 
added  one  pound  of  copper  carbonate,  and  then  two  «and 
one-half  ounces  of  Paris  green.  The  whole  was  then  thor- 
oughly mixed  by  running  it  through  a  spraying  machine 
several  times. 

After  the  emulsion  was  fully  formed  the  mixture  was 
diluted  to  twenty-eight  gallons.  The  mixture  was  found 
to  be  very  sticky,  and  so  is  recommended  for  the  earlier 
applications  only. 


*Carbon  bisulphide  is  advertised  for  ten  cents  a  pound 
in  jBfty-pound  lots  by  Edward  R.  Taylor,  Cleveland,  Ohio. 
tCf.  B.  17  Miss,  Agr.  Exp.  Sta.,  H.  E.  Weed. 
§Md.  4th  Ann.  Rep.,  page  386. 
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COMBINED  FUNGICIDES  AND  INSECTICIDES. 

As  the  cost  of  applying  fungicides  and  insecticides 
is  greater  than  the  cost  of  the  materials  used,  experimen- 
ters are  working  to  reduce  this  to  a  minimum.  It  has 
often  occurred  that  a  crop  needed  a  fungicide  and  an  in- 
secticide at  the  same  time.  Now,  if  the  two  could  be 
combined,  the  cost  of  applying  the  combination  would  be 
just  one-half  that  of  applying  them  separately.  The 
proposition  seems  plain  enough,  but  when  one  gets  into 
the  actual  work,  a  great  many  questions  arise  that  were 
not  apparent  at  first.  However,  such  combinations  have 
been  discovered,  and  what  is  still  better,  the  combination 
is  not  only  as  efficient  as  each  preparation  applied  sepa- 
rately, but  the  eflSciency*  of  the  insecticide  is  actually  in- 
creased. 

Formula  No.  IS. 

Bordeaux  mixture  .    .    .    .  ": 60  gallons 

Ix)ndon  purple J  pound 

Prepare  the  Bordeaux  as  directed  in  formula  No.  2 
as  desired,  and  just  before  applying  stir  in  the  London 
purple  and  apply.  Paris  green  may  be  substituted  for 
the  London  purple,  but  the  latter  has  some  advantages 
over  the  former.  White  arsenic  should  not  be  substituted, 
however. 

REMEDIES  THAT  HAVE  FAILED. 

SALT. 

This  has  often  l>een  recommended  for  various  evils, 
among  them  wire  worms  and  cut  worms.  Prof.  Com- 
stock  of  Cornell  University  tested  it  for  the  former  pests 
and  found  that  it  could  not  be  considered  a  remedy. 

DKCOCTION    OF    JAMESTOWxV    WEKD    (tHORN    APPLE). 

has  been  recommended  as  a  specific  for  cut  worms,  but  it 

*C.  p.  Gillette,  Bulletin  10,  la.  Ag.  Exp.  Sta.,  pages 
401-420. 
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did  not  kill  the  larvae  of  Colorado  potato  beetle  wlien  ap- 
plied to  best  advantage. 

DECOCTION  OF    CHINA-THKE  LEAVES 

has  been  recommended  without  limitation  as  a  slayer  of 
insects.  Although  when  the  regulation  formula  was  fol- 
lowed as  closely  as  possible  we  found  that  even  the  most 
delicate  insects  were  not  killed  by  a  thorough  application 
of  the  decoction. 

Herbarium  specimens   of  the   above  tree   suffer  as 
badly  as  any  other  in  our  herbarium. 

CHINA    BKKHIKS 

have  been  recommended  as  preventatives  for  moths, 
weevil  and  pests  in  general.  Boxes  at  the  college  contain- 
ing these  and  other  specimens  became  infested  with 
moths,  weevils  and  other  beetles.  Prof.  H.  E.  Weed  of 
Missiasippi  Agricultural  Experiment  Station,  has  had  sim- 
ilar experience  in  connection  with  stored  grain.  (Bulle- 
tin 17,  p.  11). 


REMARKS  ON  INSECTICIDES. 

1.  There  are  a  great  many  insecticides  on  the  mar- 
ket ;  some  are  of  excellent  merit  Most  of  them  follow,  or 
make  slight  variations  from  the  formulas  given  in  experi- 
ment station  or  government  reports. 

2.  Paris  green  is  the  favorite  form  of  arsenites.  It 
should  be  used  with  a  great  deal  of  caution. 

3.  Resin  wash,  Formula!  No.  10,  is  probably  the 
best  for  scale  insects.    It  has  not  been  tried  by  the  station. 

4.  The  sulphur  preparations  have  also  a  fungicidal 
property,  but  it  is  not  very  active. 

5.  Carbon  bisulphide  can  be  used  to  advanUige  in  a 
great  many  places. 

6.  The  combined  insecticide  and  fungicide  is  a  de- 
cided acquisition. 
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COST  OF  MATERIALS  FOR  MAKING  SPRAYING 
SOLUTIONS,  AND  WHERE  THEY  MAY  BE 

OBTAINED. 

Below  is  given  a  table  showiDg  the  cost  of  chemicals 
recommended  in  this  bulletin  when  bought  in  the  quan- 
tity given  in  this  table..  If  a  large  quantity  is  to  be  used 
it  can  be  had  cheaper.  These  chemicals  may  be  obtained 
from  J.  (>.  L'Engle,  No.  1  East  Bay  street,  Jacksonville, 
Fla.: 

Ammonia  water  (26°  B),  in  7-pound  bottles,  10  cents 
per  pound,  and  20  cents  for  the  bottle. 

Arsenic,  white,  10  cents  per  pound. 

Carbonate  of  ammonia,  12  cents  per  pound. 

Carbonate  of  soda  (sal  soda),  in  5-pound  packages,  4 
cents  per  pound. 

Carbon  bi-sulphide  (bi-sulphide  of  carbon),  25  ceats 
per  pound,  in  1-pound  cans. 

Caustic  soda  (70  per  cent),  in  50-pound  cans,  6J  ceiifts 
per  pound. 

Copper  carbonate,  46  cents  per  pound. 

Copper  sulphate  (blue  stone),  6  cents  per  pound,  in 
10-pound  packages. 

Lime,  quick,  75  cents  per  barrel. 

London  purple,  27  cents  per  pound. 

Napthaline,  8  cents  per  pound,  in  10-pound  cans. 

Paris  green,  26  cents  per  pound. 

Potassium  sulphide,  39  cents  per  pound,  in  5  pound 
packages. 

Pyrethrum,  insect  powder,  21  cents  per  pound. 

Resin,  Rosin,  $2  per  barrel  of  180  pounds. 

Sulphur  (flowers),  3  cents  per  pound,  in  50-pound 
packages. 

Tobacco  dust,  barrels,  3  cents;  smaller  quantities  4 
cents. 

Tobacco  stems,  1 J  cents  per  pound,  in  50-pound  pack- 
ages. 

FUNGICIDE  AND  INSECTICIDE  TABLE. 

At  the  suggestion  of  Dr.  Clute  the  following  table  has 
been  prepared.     Such  an  outline  must  necessarily  be  brief; 
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in  fact,  its  whole  value  lies  in  its  "being  brief  and  bringing 
tc^ether  facts  deduced  from  elaborate  treatises.  One  may 
know,  also,  under  what  heading  to  look  for  fuller  discus- 
sion of  any  particular  remedy. 

HOW    TO    USE    THE   TABLE. 

The  method  of  using  the  table  hardly  needs  explana- 
tion. The  first  column  to  the  left  contains  the  names  of 
plants  in  common  cultivation  in  alphabetical  order.  The 
second  column  contains  the  names  of  diseases  of  the  plants 
named  in  the  first  column. 

The  first  disease  that  a  remedy  is  given  for  is  placed  di- 
rectly opposite  the  name  of  the  plant.  The  name  of  the  sec- 
ond disease  of  that  plant,  if  given,  is  placed  directly  under 
the  first,  and  so  on.  Directly  opposite  the  disease  is  given 
the  remedy.  If  there  are  two  or  more  remedies  given  for  the 
same  disease  the  second  is  placed  under  the  first,  and  so  on. 
The  mode  of  treatment  is  placed  in  the  fourth  column  op- 
posite the  remedy.  To  illustrate,  let  us  suppose  the  trou- 
ble is  with  a  peach,  looking  down  the  first  column  we  find 
peach,  opposite  this  in  the  second  column  is  San  Jose  scale; 
below  this  peach  Zotwe,  plant  louse,  black  louse^  curculio,  but 
none  is  the  disease  we  are  looking  for;  finally  we  come  to 
spotting  on  the  fruit;  as  this  is  what  we  are  looking  for  we 
will  look  opposite  the  third  column  for  the  remedy,  which 
we  find  to  be  ammonia^cal  solution  of  copper  carbonate^  and 
opposite  this  in  the  fourth  column  we  are  advised  to  spray 
when  the  fruit  has  set,  and  then  repeat  every  ten  days  or 
two  weeks. 

The  above  table  should  not  be  considered  complete.  A 
single  instance,  that  of  the  grape,  may  be  cited,  which 
has  more  known  diseases  than  the  total  number  given  in 
the  second  column. 


TABLK    FOR    TSE    OF  FINCJICIOKS    AND    1NSB(  TIC  IDES. 


Plant. 
Beand. 


Disease. 


Remedy. 


How  Used. 


Brown  spot  of  pod:    Ammonical  Soiu-'Soak   the    Seed     iA 

JrounK  plants,  and  ;tion  of  Copper  Car-  hoiira:  plant;  spray 
eaves.    (C"W(5to(ri- bonate.     Bordeaux! plants    every    ten 
ehum   Lindemuthi- Mixture.  .days  or  two  weeks 

anum.) 

Bliffht.   {ScUroti-     Eau  Celeste.  Am-    At  first  si^ns spray 
um  $  p.)  monical  solution  of  stems,     roots    and 

Copper  CarlK)nate    Isoil  about  the  plant 

every  ten  days  or 
I  two  weeks. 

Weevils. (Bnic/m«  Carbon  bi-sulphidc!    Use  in  closed  bin 
obsoUtus  )  |Or  barrel. 


Naptbaline. 


Odor  keeps  theta 
•out 


Cabbage 


Blii^ht.    {Scleroti-     Same  as  for  beans*    Same  as  for  beans. 
umsv  ) 


"Worms,"    (Lar- 
vcBof  Lepidoptera  ) 


Harlequin  bujr. 
Calico  Dug,  {Mur- 
gantia  histroniea.) 


Py  ret  brum. 


I     Dust  or  spray  oiv 
!  plants. 


Paris  (ireen,        \ 
\Ayn<\on  Purple.  > 


Not  advised. 
Pick  off. 
Destroy  OKflrs. 


Cucumbers. 


Cucumber  louse.       Ken)8ene 
melon    louse,   hos-sion. 
sion  tly,  (Aphie  cu- 
cumerui.) 


Emul-j  AuplythorouRbly 
to  tne  underside  of 
leaves  of  infested 
plants. 


Cucu  m  b  e  r  butr 
(beetle)  (DiabroUca 
12-punctata.) 


Tobacco  stems. 


Placed  on  the  hUl 
as  the  plants  borii^ 
to  come  up. 


EKKPlunt. 


Leaf  spot  fung-uH.|  Bordeaux  MixtUre.i  Destroy  all  leaves 
iPhillosticta  Tiorto-: Ammonioal  s  o  1  u-  and  fruit  attacked; 
rium.)  ' t ion  of  copixjr  oar  spray    leaves     and 

bonate.  fruit  every  10  days 

lor  two  weeks. 

Blight.  iScleroti-  Same  a-s  for  beam  Same  as  for  lieau 
um  sp.)  blight.  blight. 


_i 


Grapes. 


Black  rot.    {Loet*- 
tadiabidwellii.) 


'  Bordeaux  mix-,  Su  ray  stems  wbea 
ture  Eau  Celeste., buds  begin  to  sweU 
Ammonical  solu-jand  then  every  12. 
tion  of  Copper  Car- 1  day  8  until  fruit  is 
bonate.  full  grown.    Do  not 

use  Bordeaux  the- 
{last  two  times;  it 
i  colon*  the  fruit. 


'*Worm8."(Vdr(m48 
Larvae.) 


Hand  pibking  of 
the  earliest  broods. 


84 


TABLK    FOR    USK  OF    FUNGICIDES  AND  INSECTICIDES. 


Plant. 
OatB. 


Orange. 


Peach. 


Diseases. 


Remedy. 


Smut 
avence). 


(  UstUaoo 


Rust  mites  {Phy- 
Ujpn). 


Hot  water. 
Potassium 
phlde. 


sul- 


Red  spider  (Het- 
ryaneus  (Hthoeulc^ 
tun). 


Red  scale  (2Up{(/i- 
otiM^eiM). 


Long  Scale  {Myti- 
kupU  gloveri). 


Sulphur  spray. 


Sulphur. 


Kerosene    emul- 
sion«  sulphur  spray 

Water. 


Resin  wash, 

Lime,    salt     and 
sulphur  spray. 


Same 
Scale. 


as  Red 


White    nyiAley-l 
rode8  eUrifoi  i)         ; 


Rosin  wash. 


San  Jose  scale(uls- 
pidtotus  pentoiottM) 


Rosin  wash. 
Summer  wash. 
Winter  wash. 

Reresene  enyul- 
sion. 

Lime,  salt  and 
sulphur. 

Kerosene  emul- 
sion. 


Plant  lou8e,peach 
louse  {Myzug  cerasi) 

Black  louse  (AphU 
ptrsicaeniger). 

Cu rcullo   {Co no-     Paris  grreeu . 
traeheluH  nenuphary    linden  purple. 


Kerosene  emul'D 


How  Used. 


See  page  (28) 


Spray  in  May  or 
June  (before  they 
migrate  to  the 
fruit).  ^ 

D  usted  over 
leaves  and  among 
branches  in  May  or 
June. 

Use  as  an  ordina- 
ry spray. 


Used   with 
gating  plant. 


irri- 


Spray  when  the 
insects  are  bad;  be- 
fore rainy  season 
preferred. 

Spray  in  March  or 
April  (^when  larvie 
are  moving)  also  in 
June  or  J  uiy  and  in 
September  or  Octo- 
ber. Repeat  spray- 
ing at  snort  intex^ 
vals. 

Spray  under  side 
leaves  thoroughly 
before  "  lly  "  b^ 
comes  winged. 


Spotting  on  fruit,    Ammoniacal    so 
{Cladmpwium   car-  lution    of     copper 
pophUum ) .  :  carbonate . 


Blight,  fire  bUght 
(Jficrocoeus 

amylovoroua). 


(No  treatment 
stood  the  test). 


has 


Burn  on  the  spot 
all  badly  infested 
trees. 

Spray  thoroughly 
and  repeat  every 
ten  days  or  two 
weeks. 


Sumy  forcibly  on 
underside  of  leaves 

Same  an  above. 

Spray  when  fruit 
has  well  set:  repeat 
every  ten  days. 

Spray  when  fruit 
has  set;  repeat  ev- 
ery ten  days  or  two 
weeks. 


Cut  out  the  dis- 
eased parts  to  afoot 
below  where  blight 
shows.  Bum  jMurt 
cut  out. 
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TABLE    FOK    ISK    OK    PTNGICIDKS  AND    INSECTICIDES. 


Plant. 


Pear.  (Con.) 


Disease 


Remedy. 


How  Used. 


,    Scab,  (on  fruit).        Bordeaux   mix-     S -  ray  1st,  before 
(FuHclcLdium  pyri-tuTc.  Modi  lied  Eau' leaves  appear 


Celeste.  Aromona- 
cal  solution  of  Cop- 
per carbonate. 


num).  Celeste.    Aromona-     vd.  Just  after 

3d.    When     fruit 
has  formed. 

4th.  At  intervals, 
of  ten   days  until 
\  fruit      is       nearly 

igTown. 

San    Jose    Scale,     Same  as  when  af-|    Same  as  when  af> 
I (Agpidiolus  pemiei-.  fectingr  peach.  f ecting  peach. 

■09U8).  I 


Plums. 


San  Jose  Scale, 
Curculio. 


Same  as  for  peach ,    Same  as  for  peach 
Same  as  for  peach'    Same  as  for  peach 


Brown  rot.    {Mo-     Bordeaux    mix-     Spray  when  buds 
niUa  fructe^eua.)      ture.      Ammonacai  be  ff  in     to    swelU 

solution  of  Copper  again    when    fruit 
carbonate.  basset,  then  every 

{ten   days    or    two 
1  weeks. 

Shot-hole  f unjfus. '  Bor  d  e  a  u  x  mix-  When  leaf  buds  be- 
{Scptorin  reraHina.)  ture.  Ammonacaljfrinto  open,  and  re- 
j  solution  of  Copperlpeat  every  ten  days 

.carbonate,  or  two  weeks  until 

I  I  leaves    are     full 

,  ifrown. 


Potato.   (Irish.)     Black  rot.    (Mac-,     Bordeaux     mix- 

rottparium  Holani.)    ture.  Modified  Eau 

ICeleste.    Ammona 


ical  solution  of  Cop   days 
I  per  carbonate. 


Spray  as  soon  as 
plants  are  well  up- 
Repeat  every    ten 


Blight. 
um.) 


{Sclernti-\    Same  as  for  bean 
blight. 


Seed 


(Various  I 
kinds).! 


Weevils  and 

Moths. 


Napthaline. 


Carbon  bisulphide 


Same  asforbeai^ 
blight;  use  about  a 
pint  of  fungicide  ta 
a  plant. 


I 


Tomato 


Blight. 
.umsp). 


(Scleroti- 


Same  as  for  pota- 
to blight. 


I     Black    rot.     (3fo- 
\crosp(yrium  aotani. 


Same    as 
black  rot 


potato 


Leaf  blight.  {Ola-      Bordeaux     Mlx- 
doHporium  /ulDum. 'ture.     Ammonical 

solution  of  Copper 
carbonate 


m 


Place  amontr  and 
on  top  of  seed  in 
closed  boxes. 

Kills.  (See  pacre 
(28) 


Same  as  for  pota- 
to blight. 


Same   as 
black  rot. 


potato 


Spray  on  first  ap- 
pearance, then  ev- 
ery ten  days  or  two 
weeks 


nated  ftbove,  will  it  be  necessary  to  use  in  order  to  supply 
i6o  lbs.  of  Phosphoric  acid?  To  answer  this,  we  revert 
to  the  analysis  of  the  acid  phosphate  and  find  that  it  is 
guaranteed  to  contain  20  per  cent  of  phosphoric  acid.  Now, 
then,  we  reason  that  if  each  one  hundred  pounds  of  the  acid 
phosphate  contain  20  lbs.  of  phosphoric  acid,  it  will  require 
as  many  hundred  pounds  of  this  phosphate  to  provide  160 
lbs.  of  phosphoric  acid  as  20  is  contained  times  into  160,  or, 
in  other  words,  it  will  be  necessary  to  employ  800  lbs.  of 
the  acid  phosphate  in  order  to  provide  the  necessary  160  lbs. 
of  phosphoric  acid. 

A  similar  course  of  reasoning,  with  a  view  to  ascertaining 
the  amount  of  muriate  of  potash  and  nitrate  of  soda  to  be 
used  for  supplying  the  requisite  amounts  of  Potash  and  Ni- 
trogen, will  show  that  480  lbs.  of  Muriate  of  Potash  and 
icxx)  lbs.  of  Nitrate  of  Soda  will  have  to  be  employed.  We 
find,  therefore,  that  in  supplying  the  requisite  number  of 
pounds  of  phosplu)ric  acid,  potash  and  nitrogen,  we  have 
employed  : 

800  lbs.  Acid  phosphate 

480  lbs.  Muriate  potash 
1,000  lbs.  Nitrate  soda,  or 


2,280  lbs.  of  mixture. 
We  see,  therefore,  that  instead  of  our  mixture  containing 
160  lbs.  oi  phosphoric  acid   (i.  e.,  8%  of  2,ocx))  in  one  ton, 
it  contains  160  lbs.  in  2,280  lbs. 

Plainly,  then,  the  mixture  will  not  analyze  8.00  per  cent, 
of  phosphoric  acid,  but  only  about  7.00  percent,  (i.  e.,  160 
divided  by  2,280  =  7.00  per  cent.)  The  same  would  be 
found  true  with  reference  to  the  potash  and  nitrogen.  It  is 
very  evident,  therefore,  that  it  is  impossible  to  make  a  ton 
of  mixture  of  the  strength  designated,  out  of  the  material  at 
hand.  Unmixed  material,  more  concentrated,  will  have  to 
be  resorted  to. 

It  does  not  always  happen  that  a  fertilizer  mixture  so  con- 
centrated as  the  one  mentioned  above  will  be  desirable,  and, 
hence,  it  will  not  often  be  found  necessary  to    prepare  such 
a  mixture,  but  when  it  is  deemed  desirable  to   employ  such 
an  one,  care  should  be  exercised  to  purchase  unmixed  mate- 
ial  sufficiently  rich    in  the   several    plant  food   elements  as 
lot  to  aggregate  more  than  the   quantity  of    mixture  it  was 
desired  to  prepare.      If,  for  instance,  you   desire  to  mix  one 
ton,  use  material  that  will    supply  the  necessary  number  of 
)ounds  of  the  several  plant  foods,  and  at  the  same  time  not 
veigh   more  than    2,cxk^  lbs.  when   mixed.       If    the  several 
)stances  used  are  suOiciently  concentrated  to    provide  the 


desired  quantities  of  plant  food,  per  ton,  without  employing 
as  much  as  2,000  lbs.  of  the  mixed  material,  then,  of  course 
all  that  will  be  necessary,  will  be  to  fill  in  the  remainder  of 
the  2,000  lbs.  with  some  cheap  filling,  such  as  sand.  The 
accuracy  of  the  mixture  will  not  be  appreciably  impaired 
because  we  know  that  in  each  ton  of  such  a  mixture,  there 
will  be  present  the  necessary  number  of  pounds  of  the  sev- 
eral plant-food  substances.  Here  in  Florida,  a  suitable  fer- 
tilizer  for  fruit  crops  in  general  should  probably  be  propor- 
tioned about  as  follows :  j        f     t' 

Phosphoric  acid    6.00  per  cent,  (available) 
Potash      .      .       10.00  per  cent. 
Nitrogen     .      .      5.00  per  cent. 
Let  us  suppose  that   we  desire    to  make    up  a  ton  (2,000 
lbs.)  ot  mixture  which  would  analyze  as  stated  above.     We 
will  use  the  same    material  that    was  used    in  the  other   in- 
stance, for  supplying  the  desired  quantity  of  the  several  con- 
stituents  of  plant  food.       Pursuing  the  same  course  of  rea- 
soning that  has  already  been  given,  it  will  Be   found  that  a 
ton  of  this   mixture  must  contain    120  lbs.  phosphoric  acid 
200  lbs.  potash,  and  100  lbs.  nitrogen  ;  and  by  another  pro- 
cess of  reasoning,  already  described,  it  will  be  found,  furth- 
er,  that    the  following    quantities  will    have    to  be  used    to 
provide  these  several  amounts  of  plant  food  : 
600  lbs.  Acid  phosphate 
400  lbs.  Muriate  potash 
625  lbs.  Nitrate  soda,  or 

1,625  lbs.  of  the  mixed  material  will  provide  the 
requisite  amounts  of  the  several  plant  foods.  Now,  to  make 
exaaiy  one  ton,  all  that  is  necessary,  is  to  add  77s  lbs  of 
some  cheap  filling,  such  as  sand,  eic,  which  has  little  or  no 
icrtilizing  value. 

Then,  in  the  ton  of  mixture,  so  prepared,  there  will  be 
present  120  lbs.  of  available  phosphoric  acid,  200  lbs.  pot- 
ash and  100  lbs.  nitrogen.  This  mixture,  when  thorouffhiv 
prepared,  should  analyze  :  "^ 

Phosphoric  acid    6.00  per  cent. 

Potash      .       .       10.00  per  cent. 

Nitrogen      .      .       5.00  per  cent. 
With  this    data  at  hand,  k    should  be  an  easy    matter  for 
every  farmer  to    mix  and  prepare   his  fertilizers  at  home,  of 
any  desired  strength,  but  the  greatest  care  should  invariably 
be  exercised  to  insure  thorough  mixing. 
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LETTER  OF  TRANSMISSION. 


Lake  City,  Fla.,  January  18th,  1894. 

To  the  Hon.  H.  L  Mitchell,  Goifernor  of  Florida, 

and 
To  the  Honorable  Board  of  Trustees 

of  the  Florida  Agricultural  College, 

GerUlemen: — 

I  submit  to  you  herewith  my  first  amiual  report  as 
Director  of  the  Florida  Experiment  Station,  being  for  the 
period  extending  from  September  18th,  1893,  to  Decem- 
ber 3l8t,  1893.  > 

Very  respectfully  yours, 

O.  CLUTE, 

Director. 
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Lake  City,  Fla.,  January  18,  1894. 

To  the  Hon.  H.  L  Mitchell,  Bovernor  of  Florida,  * 

and 
To  the  Honorable  Board  of  Trustees 

m 

of  the  Florida  Agricultural  College, 

Sirs : — 

My  term  of  office  as  Director  of  the  Florida  Experi- 
ment Station  began  on  September  1st,  1893,  hence  this 
report,  so  far  as  my  own  work  is  concerned^  embraces 
only  the  last  four  months  of  the  year  1893.  When  I 
entered  upon  duty  there  came  into  my  hands  no  unpub- 
lished notes  of  experiments  either  complete  or  incomplete, 
hence  it  was  necessary  for  me  to  initiate  work. 

One  of  the  first  things  that  came  to  my  notice  in  re- 
gard to  agriculture  in  Florida,  is  that  the  State  does  not 
produce  enough  forage  and  grain  for  home  consumption. 
Large  sums  are  now  paid  annually  for  forage  and  grain 
grown  north  of  us.  If  this  forage  and  this  grain,  espe- 
cially the  grain  for  feeding  stock,  can  be  grown  in  Florida 
these  large  sums  will  be  saved,  it  will  be  made  possible 
to  produce  the  meats  consumed  in  the  State,  and  a  large 
production  of  valuable  fertilizers  will  result  as  a  by- 
product. Hence  I  began  immediately  to  experiment  with 
the  growth  of  winter  forage.  Plats  have  been  sown  with 
oats,  rye,  barley,  wheat,  rape,  turnips,  rutabaga,  kale  and 
coUards,  with  a  view  of  learning  the  profit  of  growing 
these  as  forage  crops  during  our  winter  season.  It  seems 
to  me  that  with  our  cheap  lands  and  our  incomparable 
climate,  we  can  grow  better  fodder  and  at  less  expense 
than  any  other  State.  I  hope  to  prove  this,  and  shall 
leave  no  means  of  doing  so  untried. 

I  shall  continue  to  work  with  the  crops  mentioned 
above,  and  shall  add  to  the  list  various  millets,  Kaffir 
com,  Milo  maize,  Teosinte,  Guinea  grass.  Flat  pea  (Lathy- 
rus  silvestris),  Polygonum  sachaliense,  goobers,  chufas 
and  sweet  potatoes. 

My  experience  as  Director  of  the  Michigan  Experi- 
ment Station  with  the  Flat  pea  was  most  encouraging,  and 
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as  soon  as  seed  can  be  procured  I  will  try  the  plant  here. 
The  prices  of  cotton  just  now  are  very  low,  and  much 
discouragement  exists  among  cotton  growers.  It  there- 
fore becomes  necessary  to  learn  if  more  productive  varie- 
ties of  cotton  of  better  quality  can  be  grown  at  less 
expense.     To  this  subject  careful  attention  will  be  given. 

Tobacco  growing  is  just  now  in  a  very  depressed  state, 
owing  to  the  uncertainty  of  the  tariff.  It  has  been  made 
clear  by  years  of  successful  experience  that  a  superior 
article  of  tobacco  can  be  grown  in  Florida.  But  much 
remains  to  be  done  in  learning  the  best  varieties,  soil, 
cultivation,  fertilizers  and  curing.  To  this  work  the 
Station  at  Lake  City  will  give  attention. 

Many  Florida  farmers  desire  to  grow  sugar  cane  to 
make  syrup  and  sugar  for  home  consumption.  It  would 
not  be  surprising  should  this  State  again  produce  large 
quantities  of  sugar  as  a  commercial  article.  Experiments 
in  growing  cane,  including  varieties,  soil,  fertilizers  and 
cultivation  will  be  made  in  the  near  future. 

The  production  o^  up-land  rice  may  become  a  much 
larger  and  a  much  more  profitable  industry  than  at  pres- 
ent. I  shall  procure  promising  varieties  from  Japan, 
China,  India  and  other  rice  growing  centers.  Attention 
will  also  be  given  to  the  growth  of  low-land  rice,  as  there 
are  large  acres  of  Florida  where  this  rice  can  be  profitably 
cultivated. 

The  climate  and  soil  of  Florida  give  it  unexampled 
facilities  for  the  growth  of  truck  and  fruit.  This  indus- 
try is  yet  in  its  infancy.  Much  remains  to  be  learned  as 
to  varieties,  seasons,  cultivcition  and  fertilizers.  We  shall 
from  year  to  year  carry  on  experiments  to  discover  what 
may  be  done  in  all  these  directions.  The  experiments 
in  truck  farming  will  be  carried  on  mainly  in  Lake  City. 

OUve  culture  is  so  valuable  an  industry  wherever  the 
olive  will  thrive,  that  we  should  try  to  learn  if  it  will  thrive 
in  this  State.  To  this  end  I  shall  have  olive  trees  set  at 
our  three  stations,  and  in  other  parts  of  Florida,  this 
spring.  The  fig  is  one  of  the  important  fruit  crops  of 
the  world.  We  should  learn  if  the  fig  can  be  grown  and 
cured  on  a  lage  scale  in  Florida.  A  few  trees  will  be  set 
out  this  spring,  and  others  as  fast  as  I  learn  of  promising 
varieties. 

The  annual  report  of  Prof.  J,  N.  Whitner,  Horticulture 
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ist  of  the  Station,  is  printed  in  the  appendix ;  marked  A. 
Investigations  as  to  the  insect  pests  of  the  various 
farm,  orchard  and  garden  crops,  and  also  as  to  fungoid 
diseases,  are  among  the  most  essential  helps  to  modern 
agriculture.  Much  has  been  learned  by  investigation  in 
all  parts  of  the  world  in  the  last  few  years  to  aid  the 
agriculturist  to  conquer  these  foes.  But  much  more  re- 
mains to  be  done.  A  department  of  our  Experiment  Sta- 
tion will  devote  much  time  to  this  work.  This  department 
is  now  led  by  Prof.  P.  H.  Rolfs.  It  gives  me  much 
pleasure  to  call  your  attention  to  the  fact  that  under  him 
Florida  is  not  behind  other  States  in  original  valuable 
discoveries  in  this  line.  Prof.  Rolfs  is  the  discoverer  of 
the  cause  of  the  disease  known  as  tomato  blight,  one  of 
the  most  destructive  fiingoid  diseases  to  which  the 
tomato  is  subject  in  this '  State.  He  has  pointed  out  a 
remedy  which  promises  to  hold  it  in  check.  His  work  in 
this  immediate  direction  will  be  carried  on  during  the 
coming  year  with  careful  attention.  Prof  Rolfs  is  not 
unfrequently  called  to  different  parts  of  the  State  to  inves- 
tigate various  pests,  and  to  advise  as  to  remedies.  He 
recently  discovered  the  presence  at  DeFuniak  Springs  of 
a  most  destructive  enemy  to  several  varieties  of  decidu- 
ous fruits.  I  refer  to  the  San  Jose  scale,  which  is  found 
at  that  point  difiused  through  several  orchards.  I  am 
now  in  communication  with  the  fruit  growers  of  DeFu- 
niak,  and  with  the  Department  of  Agriculture  in  Wash- 
ington,  as  to  the  steps  necessary  to  exterminate  this  scale 
before  it  has  made  further  progress.  The  seriousness  of 
the  matter  cannot  be  overestimated.  If  this  scale  is 
allowed  to  spread,  the  fruit  industry  will  be  ruined 
wherever  the  pest  gets  a  strong  hold.  I  shall  give  much 
attention  to  this,  and  hope  next  year  to  be  able  to  report 
that  every  scale  has  been  wiped  out. 

The  work  done  and  in  progress  in  regard  to  tomato 
blight  and  San  Jose  scale,  is  but  a  sample  of  the  imme- 
diate service  the  Experiment  Station  can  do  for  all  the 
agricultural  industries  of  the  State.  Diseases  of  the 
pineapple,  the  citrus  fruits,  the  peach,  the  pear,  the  man- 
go, have  already  received  attention,  but  all  need  constant 
study  by  men  trained  for  the  work.  A  brief  report  of 
Prof.  Rolfs  is  appended,  marked  B. 

As  to  the  insidct  pests  of  citrus  fruits,  I  call .  attention 
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to  the  fact  that  the  Department  of  Agriculture  in  Wash* 
ington  has  a  special  agent  in  Florida  for  this  work — ^Mr. 
H.  G.  Hubbard,  Crescent  City,  who  is  considered  the 
ablest  man  in  America  on  the  insects  that  infest  citrus 
fruits.  The  Department  of  Agriculture  has  also  a  Sub- 
Tropical  Laboratory  at  Eustis,  for  the  study  of  the  dis- 
eases of  citrus  fruits.  This  laboratory  is  in  charge  of 
Prof.  W.  T.  Swingle  and  Prof  H.  J.  Webber,  who  are 
iQoet  thoroughly  trained.  As  they'have  a  well  equipped 
laboratory,  and  are  in  the  midst  of  the  "Orange  Belt,'' 
they  have  every  advantage  for  the  pursuit  of  these  spe- 
cial lines.  From  the  investigations  of  these  tiiree  men 
we  may  expect  most  valuable  results. 

As  the  pests  and  diseases  of  the  citrus  family  are  thus 
in  such  competent  hands,  nur  Florida  Experiment  Station 
need  not  take  up  this  line  of  investigation,  but  give  its 
efforts  in  other  directions. 

The  dependence  of  modem  agriculture  upon  chemistry 
is  most  intimate.  Knowledge  of  soils,  fertilizers,  the 
constituents  of  various  crops,  and  the  nutritive  value  to 
man  or  beast  of  the  food  crops,  comen  directly  from  chem- 
ical investigation.  The  chemist  of  the  Experiment  Sta- 
tion, Prof.A.  A.  Persons, is  largely  employed  in  answering 
the  numerous  questions  in  his  department  which  come  to 
my  office,  and  in  analyzing  material  sent  in  from  all 
parts  of  the  State.  He  is  also  at  present  engaged  in  de- 
termining the  nutritive  value  of  the  orange,  work  which 
lias  not  heretofore  been  done  in  Florida.  For  a  report  of 
the  Chemist  see  appendix  C. 

Dr.  A.  W.  Bitting,  the  former  able  veterinarian  of  the 
Experiment  Station,  was  called  in  June  last  to  a  more 
lucrative  position  in  the  Indiana  Experiment  Station.  It 
has  not  been  possible  as  yet  to  resume  work  in  this  de- 
partment. The  large  and  increasing  livestock  interest  of 
this  State,  and  the  presence  among  our  stock  of  certain 
diseases  that  are  peculiar  to  the  State,  make  it  important 
that  we  enter  upon  investigations  as  to  livestock  diseases 
as  soon  as  possible.  "Big  head,"  "leeches,"  "salt  sick- 
ness," are  three  very  serious  diseases,  concerning  which 
Dr.  Bitting  had  made  important  studies  before  leaving 
Florida.  It  is  is  a  misfortune  that  his  work  should  be 
lost  to  the  State.  I  append  a  brief  report  of  his  work  up 
to  the  time  of  his  resignation,  marked  D. 
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The  branch  Experiment  Station  at  DeFuniak  is  under 
the  charge  of  J.  T.  Stubbs,  Esq.  He  has  done  as  well  as 
could  be  expected  considering  the  conditions.  The  work 
is  in  a  very  undeveloped  state,  owing  to  inferior  location 
and  lack  of  funds.  I  hope  to  put  more  money  into  sub- 
dueing  more  land,  and  in  planting  orchard  fruite  and 
small  fruits.  Probably  it '  will  be  well  to  confine  tests 
with  deciduous  fruits  and  small  fruits  mainly  to  the  De- 
Funiak Branch  Station.  Something  can  also  be  done 
here  with  farm  and  garden  crops.  A  report  from  Mr. 
Stubbs,  marked  E,  is  submitted. 

At  Fort  Myers,  in  Lee  county,  south  of  the  Caloosa- 
hatchie  river,  the  Experiment  Station  has  a  branch.  It 
is  located  on  the  bank  of  the  river  about  one  and  one- 
fourth  miles  from  the  Fort  Myers  postofBce.  The  loca- 
tion is  a  very  good  one.  The  soil  is  about  the  same  as 
that  of  other  large  portions  of  South  Florida.  The  work 
here  has  been  from  the  beginning  in  charge  of  Dr.  L.  C 
Washburne.  The  place  is  not  in  as  good  order  as  it  should 
be.  This  may  in  a  measure  be  due  to  a  lack  of  money 
and  to  the  large  amount  of  labor  required  to  open  up  a 
new  farm.  Much  should  be  done  without  delay  to  put 
the  work  here  in  better  condition. 

The  sub-tropical  portion  of  Florida,  including  the  im- 
mense area  south  of  the  25th  parallel  of  latitude,  has  a 
climate  that  enables  it  to  grow  products  that  cannot  be 
produced  elsewhere  in  the  State,  nor  im  the  United  States. 
Some  of  these  can  be  profitably  grown  and  marketed 
during  the  winter.  To  lead  in  discovering  fruits,  vegeta- 
bles, and  farm  crops  adapted  to  this  section,  and  in  learn- 
ing the  fertilizers  and  methods  of  cultivation,  is  a  most 
important  work  for  the  development  of  Florida,  and  for 
the  Station  to  enter  upon.  I  hope  that  this  work  can  go 
on  with  increasing  success.  A  report  from  Dr.  Wash- 
burne is  attached,  marked  F. 

In  closing  this  report  permit  me  to  call  your  attention 
to  the  unsatisfactory  location  of  the  Experiment  farm  at 
Lake  City.  The  lajid  so  slopes  and  is  so  lacking  in  tenac- 
ity that  after  every  heavy  rain  we  find  that  much  of  the 
surface  has  been  carried  into  Alligator  Lake.  More  val- 
uable use  could  be  made  of  the  present  farm  by  putting 
it  into  permanent  pasture  of  Bermuda  grass,  or  by  plant- 
ing it  to  groves  of  nut- bearing  trees;  but  we  ought  not  to 


■  w-  - 


12 

depend  upon  it  alone  for  our  most  important  and  deUcate 
experiments.  Other  land,  level  in  character,  should  be 
added  to  the  present  farm. 

At  DeFuniak  Springs  also  our  forty -acre  piece  is  badly 
divided  by  ravines,  which  receivejthejwater  from  many 
acres,  so  that  during  heavy  rains  the  ravines  become  tor- 
rents. Here  good  land  adjacent  to  our  present  farm 
should  be  added  to  it.  In  a  State  where  there  is  so  n/uch 
good  land,  well  located,  it  is  not  wise  economy  for  any  of 
our  Experiment  Stations  to  be  confined  to  an  unfavorable 
location. 

Very  respectfully  yours, 

0.  CLUTE, 

DireidtjQr. 
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Report  of  Horticulturist. 


Flokida  Experiment  Station,  January  13, 1894. 

President  Oscar  Glnte,  Director, 

Sir: — Practical  work  in  this  Department  has  been 
chiefly  directed  toward  improving  the  cultural  condition 
of  the  grounds  of  garden  and  orchard,  in  order  that  more 
reliable  results  in  future  experiments  might  be  expected. 

The  lands  of  this  Station  belong  to  that  class  which  is 
known  in  Forida  as  "light  sandy  hammock;"  they  are 
also  "  high  and  rolling."  The  forest  growth  of  these  lands 
consists  largely  of  water  oak,  magnolia,  hickory,  pine, 
beach,  live-oak,  etc.  The  tenacity,  or  cohesive  properties, 
of  the  particles  of  soil  being  weak,  and  the  clay  sub-soil 
somewhat  distant,  most  of  the  organic  matter  washes 
away  very  soon  after  the  restraining  effect  of  the  roots  of 
the  forest  growth  is  destroyed  by  decay.  To  prevent  so 
serious  a  loss,  terracing  for  garden  and  orchard,  and  hori- 
zontaling  for  field  and  cultivation,  should  be  adopted 
befijre  a  plow  is  ever  used.  Nor  is  it  advisable,  on  these 
light  soils,  to  make  the  terraces  or  tiorizontal  beds  on  a 
dead  level,  but  allow,  a  fall  of  4  to  6  inches  to  the  100 
feet  to  carry  safely  into  hillside  drains  all  surplus  water 
after  very  heavy  rains. 

In  the  cultivation  of  vegetables  special  attention  was 
bestowed  upon  cauliflowers,  early  cabbages,  celery  and 
tomatoes  as  a  table  fruit. 

Celery  seeds  of  Giant  Paschal,  Golden  Dwarf,  and 
Self-Blanching  varieties  were  sown  September  29;  they 
should  have  been  planted  in  July.  Seeds  of  Early  Paris, 
Autumn  Giant,  Late  Algiers  cauliflowers;  Early  Walch- 
eren  Broccoli,  and  several  Varieties  of  cabbages,  were 
sown  October  6.  The  first  of  the  Brassicas  to  head  was 
the  Charleston  Wakefield  cabbage,  Januarj'  12;  next. 
Early  Paris  cauliflower,  January  15;  then  Broccoli,  Feb- 
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ruary  12,  and  Autumn  Giant  and  Late  Algiers  cauliflow- 
ers, March  6th  and  15th,  respectively. 

The  Early  Paris,  besides  being  from  one  to  two  months 
earlier  than  the  others,  is  of  more  delicate  flavor,  and 
occupying  less  space,  because  of  its  compactness  of 
growth,  may  be  planted  closer.  The  later  varieties,  how- 
ever, are  not  so  liable  to  be  injured  by  frost  while  in  flower. 

The  Charleston  Wakefield  cabbage,  a  seedling  of  the 
Jersey  Wakefield,  though  considerably  larger,  produced 
firm,  handsome  heads  in  98  days  from  sowing  the  seeds, 
and  40  days  from  the  date  of  transplanting.  It  was 
entirely  free  from  insect  disturbance,  while  plant  lice  were 
infesting  other  varieties  in  the  same  field. 

The  experiments  with  celery  pointed  to  the  greater 
excellence  of  the  Giant  Pasohal  over  all  others,  when 
matured  and  consumed  during  cool  weather,  which  early 
July  planting  will  ensure.  Both  dwarf  and  giant  varie- 
ties were  ready  for  use,  well  blanched,  12  to  18  inches, 
solid,  tender  and  crisp,  in  six  and  one-half  months  from 
the  seed. 

ORCHARD  VINEYARD,  SMALL  FRUITS,  ETC. 

As  a  beginning,  we  have  three  varieties  of  the  olive 
(Olea  Europaea),  viz.:  Mission,  Picholine  and  GentiU, 
now  under  experiment. 

Bearing  olive  trees  are  to  be  found  in  several  places  in 
this  State,  and  also  on  the  coast  of  Southeast  Georgia,  but 
n6  one,  so  far  as  known,  has  engaged  to  any  extent  in  the 
cultivation  of  this  fruit  now  so  profitably  grown  in  Cali- 
fornia. Dr.  Morse,  of  San  Mateo,  Oal.,  gives  the  follow- 
ing interesting  information  respecting  early  varieties,  etc.: 

"At  the  third  State  Convention  of  Olive  Growers  held 
last  July  (1893),  Mr.  Rowland,  of  Pomona,  stated  that 
his  olive  trees,  embracing  nine  varieties,  were  planted  five 
years  ago  the  17th  of  last  April,  and  were  two  years  old 
when  planted.  Seven  of  the  varieties  commenced  to  bear 
the  second  year,  and  have  borne  regular  and  steady  crops 
ever  since.  Two  of  the  varieties  bore  for  the  first  time 
last  year."  He  says:  "All  the  bearing  part  of  my 
orchard — ^five  years  old — returned  me  over  $400  per  acre 
last  season,  the  fruit  being  made  into  oil.  The  Pedulina, 
Rubra  and  Columella  paid  me  about  |7.50  per  tree." 

When  the  people  of  Florida  can  be  assured  results 
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corresponding  to  those  described  above,  olive  culture  will 
become  a  leading  industry  in  this  State. 

Upwards  of  three  hundred  plants  of  the  citrus  trifo- 
liata  were  set  out  last  March,  to  determine  its  value  as  a 
barrier  hedge  plant,  and  is  growing  well.  We  have  some 
choice  varieties  of  the  orange — Dancey's  Tangerine,  Mal- 
tese Blood,  Mediterranean  Sweet,  Satsuma,  etc. — budded 
a  year  ago  on  this  popular  (trifoliata)  stock. 

In  the  Station  orchard  are  quite  a  number  of  fine 
fruit  trees  in  bearing,  among  them  young  Satsuma  oranges 
and  well  developed  LeConte  pear  trees.  Besides  these  are 
peach  trees,  without  label  or  record  of  name,  and  in 
an  unthrifty  condition  from  the  ravages  of  the  borer 
(iEgerisexitiosa),  Japan  persimmons  and  oriental  pears, 
no  names,  and  a  lot  of  promising  looking  fig  bushes  which 
are  believed  to  have  been  imported  from  Europe  by  the 
United  States  Department  of  Agriculture. 

VINEYARD. 

Forty  Italian  grape  vines,  representing  as  many  differ- 
ent varieties,  with  roots  well  preserved,  were  received 
from  California  and  planted  out  February  13  with  the 
hope  that  some  of  them  might  develop  sufficient  merit  to 
warrant  grafting  upon  native  stock.  In  the  old  vineyard 
are  a  few  vines  left,  some  with  fruit,  but  the  varieties  are 
not  known.  \ 

SMALL  FRUITS. 

Mr.  J.  C.  Rogers,  of  Morristown,  N.  J.,  sent  us  about 
two  dozen  Enhance  strawberry  plants  for  trial  in  this 
climate.  They  were  planted  November  20,  grew  rapidly, 
began  bearing  the  last  of  February  and  continued  to  bear 
iminterruptedly  to  June  30.  The  fruit  is  of  good  size, 
of  rather  irregular  shape  and  very  sweet,  but  does  not 
ripen  uniformly.  We  are  also  experimenting  with  the 
Everbearing  (Australian)  strawberry  obtained  from  Cali- 
fornia. Since  it  seems  to  be  impossible  to  grow  the  rasp- 
berry in  Florida,  we  are  deeply  interested  in  the  Logan 
plant,  of  which  we  have  a  few.  This  plant  is  a  cross  be- 
tween the  rasp  and  blackberries  and  originated  in  Cali- 
fornia. Two  of  our  plants,  though  not  planted  until  the 
1st  of  May,  produced  ripe  berries  16th  of  June. 

Respectfully  submitted, 

J.  N.  WHITNER,  H(yrticuU'wrist, 
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Report  of  the  Botanist  and  Entomologist 


Dr.  0.  Clviey  Director^ 

Dear  Sir : — ^The  past  season  has  been  an  exceptional 
one  for  fungus  and  insect  diseases  of  plants.  The  pro- 
longed cold  of  the  winter,  followed  by  a  cool,  moist  spring, 
seemed  to  make  conditions  proper  for  the  development 
of  these  disorders. 

Some  of  the  tests  of  fungicides  for  tomato  blight  were 
deemed  complete  enough  to  report  on,  and  were  published 
in  Bulletin  No.  21.  Other  tests  were  carried  on,  but  they 
should  be  repeated  two  or  more  times  before  any  conclu- 
sions are  drawn  from  them. 

EGG  PLANT. 

The  effect  of  Bordeaux  mixture  and  ammoniacal  solu- 
tion of  copper  carbonate  was  tried  on  egg-plant-blight,  or 
tomato  blight.  Tbe  field  was  particularly  well  adapted 
\  to  the  test,  inasmuch  as  this  disease  was  exceedingly 

abundant.  The  field  was  divided  into  thirteen  plots,  six 
of  which  were  used  for  checks  and  seven  were  treated. 
The  first  application  was  made  on  June  23rd,  the  second 
on  July  8th,  the  third  on  July  19th,  and  the  fourth  on 
July  29th.  Further  work  on  this  will  be  done  in  other 
years. 

At  ihe  same  time  there  was  present  on  the  egg-plant 
the  leaf-spot  fungus,  Phyllostida  /iorforum,  Speg.;  the  effect 
of  the  above  named  fungicides  on  this  was  also  not^. 

Where  egg-plant  can  be  grown  free  from  diseases  it  is 
a  profitable  employment,  but  the  above  named  diseases 
are  so  generally  distributed  that  it  is  usually  unprofitable. 

PLUM. 

'The  Kelsey  and  other  plums  suffer  severely  from  the 
shot-bole  fungus ;  several  fungicides  were  tried  on  trees 
at  the  station.     The  treatment  was  begun  on  March 
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13th.  There  seemed  to  be  an  advantage  from  using 
Bordeaux  mixture  and  Eau  Celeste,  but  no  diffe^nce  was 
detected  between  those  treated  with  Par  Odium  and  the 
checks. 

Paris  green  and  London  purple  were  used  as  prevent- 
atives from  the  attack  of  tiie  plum  curculio.  While 
there  was  a  decided  advantage  in  using  these  arsenite€, 
the  exact  amount  could  not  be  ascertained  for  unavoidable 
reasons. 

PEACHES. 

The  tests  made  in  the  peach  orchard  for  remedies  for 
curculio  were  very  similar  to  those  on  the  plum  trees  and 
the  results  in  a  great  degree  the  same. 

TOBACCO  SEEDLINGS. 

While  testing  some  tobacco  seed  it  was  found  that  some 
seedlings  assumed  strange  forms  and  in  a  few  days  would 
die,  apparently  damp-off.  On  furthur  study  it  was  dis- 
covered that  Heterodera  radidcola  was  responsible  for  the 
disorder.  The  seedlings  were  grown  on  moist  sand  that 
had  been  brought  in  from  the  field  ten  months  before  and 
had  been  kept  in  an  air  dry  condition  during  the  entire 
time  up  to  its  use  in  the  germinator.  The  sand  had  been 
selected  as  being  "clean." 

When  the  seedling  was  attacked  at  once  on  sprouting, 
it  assumed  the  shape  represented  by  Fig.  1  and  succumbed. 
When  attacked  after  the  radicle  had  grown  several  times 
the  diameter  of  the  seed  the  form  may  be  represented  by 
Fig.  2;  if,  however,  the  radicle  had  grown  several  times 
this  length  Fig.  3  shows  the  form  it  took.  When  a  seed- 
ling had  become  well  established  before  being  attacked 
the  oedematous  condition  would  be  at  the  point  of  attack ; 
it  was  not  uncommon  for  an  established  seedling  to  have 
two  or  several  such  enlargements,  making  it  appear  like 
a  small  string  of  beads.  Fig.  4  represents  a  seedling  at- 
tacked just  below  the  cotyledons,  though  this  was  not 
more  common  than  for  them  to  be  attacked  at  some  other 
point.  Fig.  5  represents  a  healthy  seedling.  All  magni- 
fied ten  times. 

The  irritation  is  produced  by  the  nematodes  from  the 
outside;  that  is,  it  should  not  be  understood  that  the 
guest  enters  the  tissue  of  the  host,  but  the  enlargement  is 
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brought  about  by  an  external  presence.  The  effect  is 
quite  evenly  distributed  throughout  the  entire  diameter. 
The  result  is  brought  about  by  an  oedematous  condition 
of  the  individual  cell,  and  not  by  a  multiplication  of  cells 
at  the  point  of  irritation.  The  cotyledons  are  arrested  in 
their  development  while  the  caulicle  fails  to  appear  at  all. 
The  radicle  continues  to  develop  for  a  time  but  later  suc- 
cumbs, probably  from  the  want  of  response  of  the  foliage 
system. 

All  the  forms  figured  above  appear  as  seedlings  in  the 
seed-bed,  and  make  it  look  promising  for  a  heavy  stand, 
but  in  a  week  or  two  they  all  "damp  off." 

From  the  foregoing  it  is  plain  that  seed-beds  should 
not  be  made  on  lands  infested  with  root-knot  (Heterodera 
radidcola).  Old  land  is  apt  to  be  infested,  but  we  can  be 
certain  of  the  infection  only  by  observation  of  the  trouble 
in  some  crops  grown. 

ENTOMOLOGY. 

Thirty-six  cases  for  holding  entomological  specimens 
were  purchased  to  hold  the  Hymenoptera  and  the  Dip- 
tera.  These  orders  have  been  placed  in  order,  Packard's 
Guide  being  used  for  the  sequence  of  families. 

Twelve  cages  for  rearing  insects  were  added. 

BOTANY. 

Four  hundred  herbarium  sheets  were  added  to  the 
collection.  The  specimens  were  mostly  collected  in 
Florida.     The  work  of  mounting  was  done  by  students. 

Lake  OUyy  Jcmuary  8,  1894.* 
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Report  of  Chemist. 


.  Lake  City,  Fla.,  Jan.  15,  1894, 

D,  0.  GlvtCy  Director^  Lake  City,  Fla.y 

Dbar  Sir  : — I  respectfully  submit  the  following  report 
ot  the  work  done  by  me  as  Chemist  of  the  Florida  Experi- 
ment Station  for  the  year  ending  December  31,  1893. 

My  time  has  been  consumed  in  the  analysis  of  various 
agricultural  products,  etc.,  for  the  Station  and  for  various 
parties  throughout  the  State.  The  samples  analyzed 
were  more  than  one  hundred  in  number  and  included 
phosphates,  fertilizers,  soils,  mucks,  marls,  mineral  waters, 
feed  stuffs,  etc.,  and,  in  addition,  a  chemical  study  of  the 
orange  was  undertaken  with  ,a  view  to  ascertaining  the 
comparative  nutrine  value  of  different  varieties,  and  also 
the  amount  of  fertilizing  constituents  removed  by  them 
from  the  soil  during  growth.  The  investigation  was  pre- 
liminary and  will  be  continued  the  present  year. 

This  Department  also  issued  a  bulletin  in  September 
on  "  Soils  and  Fertilizers,"  which  has  met  with  a  generous 
reception  from  both  press  and  people  of  the  State. 

Respectfully  submitted, 

A.  A.  PERSONS, 

Chemist  Experiment  Station. 


Report  of  the  Veterinary  Department 


To  0.  Clute^  Director : 

The  diseases  which  have  been  given  special  attention, 
are  known  by  the  local  terms,  "big-head,"  ^"leeches"  and 
"salt  sick."  The  first  and  second  are  confined  almost 
exclusively  to  the  horse,  and  the  last  to  cattle.  It  is  difS- 
cult  to  estimate  the  loss  caused  by  these  diseases,  but  it 
certainly  amounts  to  thousands  of  dollars  annually. 
Some  idea  of  the  loss  m^y  be  gained  when  we  consider 
the  number  of  attempts  that  have  been  made  to  import 
animals  into  this  State,  or  even  change  from  one  locality 
to  another,  that  have  ended  in  failure. 

"Big-head"  is  known  in  veterinary  literature  as  osteo- 
porosis.  It  is  very  generally  distributed  over  the  State. 
Some  localities  of  comparative  small  area,  in  the  phos- 
phate region,  claim  to  be  exempt  The  term  "big-head" 
is  a  misnomer  description  of  a  symptom  of  the  disease 
and  not  of  the  disease  itself.  This  has  caused  a  misun- 
derstanding on  the  part  of  many  and  been  fruitful  of 
much  irrational  treatment.  Horses  of  all  ages  are  subjeet 
to  attacks,  young  horses  succumbing  more  readily  than  the 
old.  Those  between  the  ages  of  three  and  six  years, 
usually  enlarge  more  about  the  face  than  those  that  are 
older.  This  can  be  accounted  for  by  the  fact  that  the 
teeth  are  in  a  very  active  growing  condition  at  that  period. 
The  disease  is  sometimes  confused  with  other  diseases,  as 
pus  in  the  facial  sinuses  and  caries  of  the  teeth  because 
these  may  also  produce  similar  enlargements.  Alto- 
gether too  much  stress  is  placed  upon  the  enlargement  of 
the  bones  of  the  face  for  the  recognition  of  the  disease 
and  as  being  the  essential  point  for  attack  in  the  treat- 
ment. 

A  careful  study  of  the  symptoms  of  the  disease  and 
the  characteristics  which  differentiate  it  from  other  dis- 
eases has  been  made.    The  history  of  all  cases  that  came 
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under  observation  were  taken  in  order  to  determine  some 
of  the  probable  causea  The  pathology  and  treatment 
received  as  much  attention  as  the  cases  at  our  disposal 
would  permit.  To  determine  the  efficiency  of  certain 
remedies,  a  large  number  of  cases  will  be  necessary  for 
experiments. 

"Leeches"  is  recognized  as  bursatti.  It  has  been 
chiefly  reported  by  English  veterinarians  in  India,  but 
has  received  but  very  few  notices  in  this  country.  This 
disease  attacks  animals  that  graze  on  low  or  marsh  land, 
becoming  more  and  more  abundant  as  one  proceeds 
southward.  It  is  characterized  by  an  indolent  sore, 
exuding  a  thick  serum,  the  tissue  filled  with  little 
hardened  nodules  known  as  the  '4eech."  The  points  of 
attack  are  the  heel,  legs,  mouth,  lips  and  breast — points 
most  readily  abraided.  Such  sores  refuse  to  heal  under 
the  most  careful  and  patient  treatment. 

The  results  of  our  work  are  not  fully  in  accord  with 
that  of  other  workers  in  the  matter  of  inoculation  or 
treatment.  A  few  more  cases  will  be  necessary  to  con- 
firm or  disapprove  the  work  that  has  been  done. 

'^Salt-sick"  is  a  term  applied  to  nearly  all  diseases  to 
which  bovine  flesh  is  heir.  It  is  to  the  stockmen  of  this 
State  what  "hollow-horn"  is  to  those  of  some  of  the  other 
States.  The  term  does  not  mean  the  same  in  all  parts  of 
the  State.  In  some  localities  it  refers  to  animal  parasit- 
ism, which  is  contracted  by  foraging  over  certain  area. 
In  other  pctrts  it  is  caused  by  animals  grazing  over  drying 
lakes  or  swamps,  in  which  the  vegetation  is  unwholesome. 
A  third  cause  is  the  eating  of  grass  which  has  had  sand 
washed  upon  it  by  dashing  rains. 

Respectfully  submitted. 

A.  W.  BITING, 

Veterinarian. 
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Report  of  the  Superintendent 

DeFUNIAK  SPRINGS  SUB-STATION. 


To  Dr.  0.  Clutej  Directory 

The  Superintendent  of  the  DeFuniak  Springs  Sub- 
Station  herewith  submits  his  report  for  the  year  ending 
December  31st,  1893. 

The  Sub-Station  owns  forty  acres  of  land  near  the  city 
of  DeFuniak  Springs.  It  is  piny  woods  land,  of  about 
the  same  quality  as  most  of  the  lands  in  West  Florida. 
Ten  acres  of  this  land  have  been  cleared  and  cultivated. 

There  is  a  small  four-room  dwelling  house  for  the  Su- 
perintendent, which  cost  about  $700,  and  a  small  frame 
bam,  16  by  20  foot,  which  cost  about  $125.  The  land 
and  the  buildings  were  a  gift  from  some  of  the  citizens  of 
this  county. 

There  are  now  in  cultivation  nineteen  varieties  of  the 
peach,  principally  of  the  Oriental  type.  These  early 
blooming  varieties  are  frequently  frosted  in  this  climate 
and  are  not  profitable.  In  the  spring  of  1893,  fifty  £1- 
berta  peach  trees  were  planted.  With  these  trees  an  ex- 
periment was  made  with  fertilizers.  Muriate  and  sulphate 
of  potash,  acid  phosphate  and  nitrate  of  soda  were  ap- 
plied. These  fertilizers  were  applied  singly,  either  two  of 
them  mixed,  and  the  three  mixed.  Nothing  was  gained 
in  wood  growth  where  no  nitrogen  was  applied.  The  fer- 
tilizers were  applied  on  the  surface,  in  a  radius  of  four 
feet.  There  were  two  applications.  The  first  application 
was  on  June  2d.  In  the  thirty  days  following  this  appli- 
cation the  trees  made  an  average  growth  of  ten  inches. 
There  was  no  marked  difference  of  growth  in  the  fertil- 
ized trees  over  that  of  the  unfertilized.  The  second  ap- 
plication of  fertilizer  was  made  July  3d.  After  this  ap- 
plication, to  the  end  of  the  season  the  trees  treated  with 
nitrate  of  soda  added  to  the  growth  twelve  inches  and 
remained  green  until  frost     These  trees  had  twelve 
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ounces  of  nitrate  of  soda  at  each  application,  that  is, 
twenty-four  ounces  for  the  season.  No  other  trees  of  this 
lot  made  any  growth  after  July  IsL 

There  are  thirteen  varieties  of  pears,  all  doing  well  as 
to  wood  growth,  except  Idaho  and  Japan.  Jefferson, 
Bartlett  and  Duchess  bore  a  few  fruit  this  year.  Jefferson 
is  a  very  handsome  pear ;  ripe  June  19th. 

A  variety  of  apricots  and  plums  have  been  set.  As 
yet  there  is  nothing  favorable  to  report  concerning  them. 

Of  {arm  products  we  grow  a  small  field  of  cotton — 
'*  Matthews'  Long  Staple."    It  made  a  good  growth  and 

?;ave  a  fine  yield.     We  think  this  desirable  for  upland 
ong  staple  cotton.     It  has  short  joints,  good  sized  boll, 
and  shows  no  disposition  to  rust. 

Of  sugar  cane  we  grew  a  small  field  of  '^  Keni-Keni,"  a 
green  variety,  the  seed  of  which  came  from  the  Sandwich 
Islands.  It  was  planted  on  a  sand  hill,  and  at  the  time 
of  planting  was  fertilized  with  600  pounds  of  acid  phos- 
phate ;  at  time  of  first  working  with  400  pounds  of  cottom 
seed  meal,  and  at  the  second  working  with  200  pounds  of 
nitrate  of  soda.  It  produced  63,000  pounds  of  green 
cane  per  acre.        / 

A  small  plot  of  Cassava  was  planted  on  the  same  class 
of  land.  No  fertilizer  was  used  other  than  600  pounds 
of  acid  phosphate  per  acre.  It  did  well.  This  is  with- 
out doubt  a  profitable  root  crop  for  this  country,  It  re- 
quires but  little  cultivation,  does  not  seem  to  be  affected 
on  the  upland  by  the  wet  and  dry  seasons,  yields  from 
eight  to  fifteen  tons  of  root  per  acre.  All  stock  like  the 
rooty  and  thrive  on  the  food. 

A  small  plot  was  planted  with  tobacco,  the  seed  from 
Cuba.  It  was  fertilized  with  cotton  seed  meal,  200 
pounds;  sulphate  of  potash,  150  pounds ;  acid  phosphate, 
100  pounds  per  acre.  It  produced  500  pounds  per  acre. 
This  is  not  a  difficult  crop  to  grow  in  this  section. 

During  the  year  1,166  cubic  yards  of  ditch  have  been 
cut,  and  tiiree-fourths  of  the  fence  been  re-set  In  ad- 
dition to  tiie  fifty  peach  trees  mentioned  above,  100  Sat- 
suma  orange  trees  have  been  planted.  The  orange  is 
doing  well.  It  seems  to  be  quite  hardy  in  this  climate 
and  bears  very  early.  J.  T.  STUBBS, 

SiiperijUendeni. 
sDeFuniak  Springs,  Fla.,  Jan.  8,  1894,. 
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Report  of  Superintendent 

BRANCH  STATION  AT  FORT  MYERS. 


Diridor  0.  Clute^ 

The  land  of  this  branch  station  consists  of  twenty-five 
and  one-half  acres,  half  mile  east  of  the  city  limits.  It 
has  about  1,000  feet  of  water  front,  on  the  south  side  of 
the  Caloosahatchee  Bay.  The  southern  boundary  is  upon 
the  most  public  road  in  Lee  county.  The  buildings  are 
one  substantial  frame  bam,  20  by  40  feet,  and  16  feet  in 
the  story,  and  necessary  poultry  and  other  out-buildings; 
a  frame  house  28  by  46  feet,  one  and  a  half  story  high, 
with  two  porches  8  by  24  feet.  The  house  contains  Bight 
rooms,  besides  five  closets.  The  buildings  are  all  very 
well  built,  and  cost  complete  about  $1,900.  The  lands 
were  procured  at  a  cost  of  $50  per  acre,  f  1,276.  These 
lands  and  buildings,  together  with  the  fencing  of  ten 
acres,  were  furnished  by  Lee  county  and  its  citizens  as 
their  part  of  the  stipulation  to  aid  in  permanently  locating 
the  branch  station  at  Fort  Myers. 

For  the  year  ending  June  30th,  1891,  there  were  $200 
appropriated  for  this  branch  station  outside  of  the  Super- 
intendent's salary  of  $800.  This  $200  was  to  cover  all 
expenses  for  the  year,  including  implements,  feed,  black- 
smithing,  labor,  etc.  For  the  year  ending  June  30, 1892, 
there  were  $500  appropriated  to  this  station  outside  of 
the  Superintendent's  salary  of  $600.  For  the  year  end- 
ing June  30th,  1893,  there  were  $1,400  appropriated  to 
this  station  outside  of  the  Superintendent's  salary  of  $600. 
These  appropriations  of  $2,100  for  the  three  years  were 
to  include  all  expenditures  upon  the  farm  of  every  na- 
ture. It  required  rigid  economy,  in  oi)ening  up  a  new 
farm,  with  these  funds,  where  every  laborer  received  the 
customary  wages  of  $1.50  per  day.     Nearly  oue-half  of 
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the  funds  were  required  to  purchase  feed  for  the  animals 
and  all  the  various  implements  to  operate  the  farm. 

There  have  been  about  fourteen  acres  fenced  and 
cleared,  grubbing  about  forty  cords  of  saw  palmetto  and 
other  roots  out  of  each  acre,  besides  grubbing  up  the  pine 
trees.  About  two  acres  have  been  enclosed  with  galvan- 
ized steel  woven  wire  fencing  as  a  protection  against  rab- 
bits and  other  pests ;  also  an  acre  for  winter  and  summer 
garden  has  been  enclosed  with  a  similar  fence.  Two 
acres  of  ground  have  been  thoroughly  underdrained  at  a 
heavy  outlay  of  labor  and  expense,  to  test  the  feasibility 
of  summer  gardening.  Nine  plats  of  pineapples  have 
been  planted  with  various  kinds  of  fertilizers  and  differ- 
ent forms  of  cultivation. ,  These  experiments  have  devel- 
oped large,  vigorous  plants,  and  large,  delicious  fruit, 
that  are  likely  to  invite  their  extensive  cultivation  in  this 
part  of  Florida.  Something  over  an  acre  of  sisal  hemp 
{Agave  rigida,  var.  malina)  has  been  planted,  which 
promises  to  become  a  great  industry  in  this  part  of  the 
State.  The  orchard  embraces  seven  acres  of  laud  planted 
in  tropical  and  semi-tropical  fruits.  After  preparing  the 
land,  the  trees  are  set  out  20  by  20  feet.  The  prepara- 
tion for  each  tree  is  as  follows:  A  hole,  4  by  4  feet  and  4 
feet  deep,  is  dug,  the  top  soil  put  on  one  side,  the  white 
sand  is  put  on  another  side,  and  the  hard  pan  on  an- 
other, then  a  wagon  load  of  muck  put  on  the  fourth  side 
of  the  tree  hole.  After  the  hard  pan  and  muck  have 
been  acted  upon  by  the  sun  and  air  till  they  are  pliable, 
the  hole  is  filled  up  nearly  full  with  the  white  sand  and 
saw  |[)almetto  roots  mixed.  Then  the  top  soil,  hard  pan 
and  muck  are  mixed  in  and  a  bed  formed  six  feet  across 
and  one  foot  above  the  level  of  the  ground.  After  the 
rainy  season  has  fully  set  in  and  the  tree  beds  settled 
about  all  they  will,  the  fruit  tree  is  planted  in  the  center 
of  this  bed,  which  should  be  done  early  enough  to  have 
the  trees  well  started  before  the  rainy  season  subsides  in 
October. 

There  have  not  been  sufficient  funds  here  to  experi- 
ment with  the  banana  and  plantain.  These  are  such 
valuable  food  plants  that  it  is  important  to  use  all  means 
to  encourage  an  extensive  cultivation  here.  The  cocoa- 
nut  is  being  experimented  with  at  the  station  with  en- 
couraging prospects.     There  seems  to  be  no  reason  why 
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there  should  not  be  enough  coooanuts  produced  in  this 
part  of  Florida  to  supply  the  United  States  with  all  of  its 
increasing  demands  for  the  future. 

The  Cahoon  Palm,  from  Honduras,  the  most  lovely 
ornament  of  all  the  palm  family,  is  planted  and  growing 
nicely.  The  Sapodilla,  one  of  our  most  delicious  an^ 
profitable  tropical  fruits,  is  being  experimented  with  and 
is  doing  nicely.  The  Mangosteen,  probably  the  finest 
fruit  known,  has  been  planted  but  not  with  encouraging 
success.  The  Mango,  admitted  to  be  the  finest  fruit 
known  except,  possibly,  the  Mangosteen,  is  cultivated 
here  with  the  most  flattering  prospects.  The  MammsB 
Apple  has  been  planted  but  not  with  encouraging  success. 
It  is  a  fine  fruit  and  should  be  tested  more  fully. 

The  Mammse  Sapota  is  growing  here  but  not  giving 
satisfaction.  The  Cherimoya  (Anona  Cherimolia)  is 
planted  here  and  giving  promising  encouragement;  a 
valuable  fruit.  The  Star  Apple,  a  rare  tropical  fruit,  is 
planted  and  growing  nicely.  Seeds  of  coffee  from  Trini- 
dad and  Honduras  have  been  planted  but  failed  to  germi- 
nate. The  Barbadoes  cherry  has  been  planted,  but  the 
results  are  not  encouraging. 

The  Date  Palm  (the  date  of  commerce)  has  been 
planted  with  the  best  of  prospects.  The  Spanish  Lime 
{Melicocca  Bijuga)  is  planted  and  doing  well.  It  is  a  val- 
uable fruit ;  not  of  the  citrus  family,  but  like  an  immense 
grape.  The  Sour  Sop  or  ice  cream  fruit  (Anonamuricata) 
is  planted  and  doing  finely;  a  valuable  and  delicious 
fruit.  The  Bread  fruit  {ArtocarpiLs  indsa)  has  been 
planted  but  is  not  a  success  so  &r.  The  experiments 
should  be  continued,  for  it  is  a  most  valuable  food  fruit. 
The  Melon  Papaw  or  melon  tree,  {Gorica  papaya) produces 
fruit  similar  to  a  musk-melon.  Perhaps  nothing  else  is 
so  valuable  for  dyspeptics  and  other  invalids.  It  is 
planted  and  giving  the  greatest  satisfaction.  It  will  be 
largely  cultivated  in  the  future. 

The  Cashew-Nut  {Anacardium  ocddeTttale)  is  planted 
and  growing  rapidly.  The  juice  of  the  fruit  is  a  delicious 
beverage,  and  the  seeds  are  used  in  the  place  of  almonds, 
and  also  a  valuable  Japan  varnish  is  made  from  them. 
Experiments  with  this  valuable  tree  should  continue. 
The  Tamarind  (Tairiarindua  Indica)  is  planted  here  and 
doing  well ;  it  forms  a  large  tree  and  is  a  prolific  bearer. 
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Gonflerve  of  tamarinds  is  made  from  this  fruit,  which, 
when  macerated  with  water  and  sugar,  makes  a  delight- 
ful, most  valuable,  cooling  febrifiise  drink  and  appetizer 
for  invalids.  The  Cacao  {Theobroma  Cacao)  has  been 
tried  here,  but  the  seed  proved  to  be  defective.  From  the 
seed  of  this  tree  chocolate  is  made.  Honduras  Sarsapa- 
rilla  has  been  planted  but  failed  to  germinate.  This  val- 
uable medical  plant  will  receive  further  attention. 

The  Guava  {Psidium  guaiva).  This  valuable  tropical 
fruit  takes  the  place  of  apples  and  peaches  both,  and 
grows  wild  throughout  Lee  county.  Experiments  are 
conducted  here  to  prove  the  best  varieties.  The  Catley 
Guava  {Pridium  Gatleyanvm)  is  successfully  cultivated 
here.  It  is  a  delicious  fruit  of  easy  cultivation.  The 
Avocado  Pear,  {Persea  graiisdma),  vulgarly  called  alliga- 
tor pear,  is  cultivated  at  the  station  with  the  greatest  suc- 
cess. This  tree  grows  to  a  large  size  and  the  fruit  is  de- 
licious and  valuable.  Its  cultivation  should  be  encour- 
aged. The  Bamboo  is  an  ornamental  and  valuable  plant 
which  is  planted  on  the  station.  It  grows  to  the  greatest 
perfection  here,  and  there  is  no  reason  why  we  should  im- 
port it  from  Japan  to  supply  the  factories  in  the  northern 
cities. 

Royal  Palm.  This  exceedingly  ornamental  tree  grows 
wild  to  a  height  of  150  feet  in  Lee  county.  It  has  been 
planted  at  the  station.  The  India  rubber  tree  is  planted 
at  the  station.  It  grows  splendidly  in  Fort  Myers. 
Black  pepper  {Piper  nigrum)  is  planted  at  the  station  and 
promisee  to  become  a  valuable  product.  Its  cultivation 
should  be  encouraged.  Chinese  Yam  produces  tubers 
which  will  weigh  firom  one  to  thirty  pounds,  and  when 
prepared  for  table  use  experts  are  puzzled  to  tell  the  dif- 
ference between  it  and  the  Irish  potato.  It  grows  to  per- 
fection at  the  station,  yielding  at  the  rate  of  600  bushels 
per  acre. 

The  Cassava  in  South  Florida  is  a  perennial  shrub, 
with  tubers  a  little  like  a  sweet  potato.  Will  yield  large 
returns  in  ten  or  twelve  months  from  planting.  A  val- 
uable human  or  stock  food ;  the  best  known  article  for 
the  manufacture  of  starch  or  glucose,  and  the  only  thing 
from  which  tapioca  is  made.  The  Royal  Poincianna, 
one  of  the  most  beautiful  flowering  and  shade  trees,  is 
growing  at  the  station.    It  is  conspicuous  among  the 
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ornamental  trees  of  Fort  Myers.     Wherever  grown  it 
attracts  attention. 

The  Sugar  apple  is  delicious  fruit;  perhaps  it  is  the 
sweetest  of  all  fruits.  It  is  planted  and  doing  well  here. 
It  should  have  a  place  in  every  collection  for  home  use  in 
this  part  of  Florida.  The  Loquot  or  Japan  plum  is  culti- 
vated here  and  promises  success.  The  Pecan  is  planted 
at  the  station.  Pecans  have  ripened  nuts  in  six  years 
from  the  seed,  in  Fort  Myers.  It  promises  well  in  this 
section.  The  tropical  or  Otaheite  Gooseberry  {Cicca  dis- 
tichia)  is  planted  at  the  station.  It  is  a  rampant  grower, 
and  forms  a  large  tree  in  Fort  Myers.  The  fruit  is  of  the 
size  and  flavor  of  the  northern  gooseberry,  and  one  tree 
will  produce  enough  for  a  half  dozen  families.  The 
Almond  is  planted  here  and  promises  to  do  well. 

The  above  are  among  the  tropical  products  being  ex- 
perimented with  on  this  branch  station.  Some  of  them 
have  not  thus  far  succeeded.  The  failure  has  not  been 
due  to  climatic  influence  in  most  cases,  but  to  poor  seed, 
cultivation,  fertilizers,  shade,  etc.  Contrary  to  what  one 
would  suppose,  most  of  the  tropical  products  require 
shade  while  young.  A  tropical  climate  is  not  always 
limited  to  the  torrid  zone.  Some  parts  of  the  torrid  zone 
have  a  severe  winter  climate,  while  some  paits  of  the 
temperate  zone,  like  the  peninsula  of  Florida,  with  its 
water  protection,  have  a  tropical  climate.  There  is  an 
area  of  about  10,000  square  miles  in  Florida  with  a  trop- 
ical climate. 

Lemons,  limes,  oranges,  citrons,  shaddock  and  other 
citrus  fruits  are  cultivated  here  with  complete  success. 
The  torrid  zone  is  the  home  of  the  citrus  fruits,  and  the 
nearer  to  it  the  more  perfect  the  fruit.  Many  oranges 
and  lemons  are  growing  wild  in  this  part  of  the  State. 
Attention  should  be  given  to  them,  to  determine  the  best 
varieties  as  well  as  best  methods  of  cultivation.  Grapes 
are  cultivated  here,  and  more  attention  ought  to  be  de- 
voted to  them.  Northern  apples,  peaches,  pears,  plums, 
quinces,  etc.,  are  experimented  with  here,  but  they  appear 
to  be  out  of  their  latitude,  as  they  have  not  sufficient 
time  for  rest  during  the  winter. 

It  is  a  noteworthy  fact,  that  this  part  of  Florida  pro- 
duces larger  and  finer  pineapples,  mangoes,  avocioido 
pears,  sapodillas,  guavas  and  other  tropical  fruits,  than 
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those  grown  in  Cuba  and  other  tropical  countries.  There 
must  be  some  cause  for  this.  Possibly  it  is  due  to  the 
fact  that  our  rainy  and  dry  seasons  are  not  so  excessive 
as  in  most  tropical  countries.  Secondly,  our  winters  are 
cooler  than  in  other  tropical  countries,  giving  more  of  a 
season  of  rest,  after  which  plants  grow  off  more  vigor- 
ously, like  northern  products  when  spring  returns.  If  a 
tree  or  plant  is  stunted  by'  too  much  rain  or  drouth,  it 
cannot  come  to  its  greatest  perfection.  We  should  give 
all  the  attention  possible  to  tropical  products  here,  as  the 
most  tender  fruits  that  cannot  be  imported  can  in  time 
be  shipped  North  from  here  in  the  refrigerator  cars. 

L.  C.  WASHBURN,  M.  D., 

Superintendent. 
Fort  MyerSf  Fla.,  January  ISj  1S94.- 
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INTRODUCTION. 


This  bulletin,  and  bulletin  26,  soon  to  follow,  on  "Big- 
head,"  represent  in  part  the  work  done  by  Prof/  A.  W. 
Bitting  during  the  time  he  was  Veterinarian  of  the  Florida 
Experiment  Station.  Unfortunately  for  Florida,  he  accepted 
a  most  attractive  call  to  the  position  of  Veterinarian  of  the 
Indiana  Experiment  Station,  induced  thereto  by  an  un- 
hampered field  of  work  and  a  somewhat  adequate  salary. 
His  work  in  Florida  was  necessarily  left  in  an  incomplete 
condition.  In  looking  over  the  previous  work  of  the  Station, 
after  my  assumption  of  the  duties  as  Director,  my  attention 
was  called  to  the  growing  value  to  Florida  of  investigations  of 
animal  diseases  by  a  trained  Veterinarian,  and  I  was  led  to 
write  to  Dr,  Bitting  in  regard  to  frequently  recurring  questions 
as  to  such  diseases.  Learning  that  he  felt  a  strong  interest  in 
carrying  forward  some  of  the  .work  he  had  begun  in  this  State, 
an  offer  was  made  to  him  to  spend  his  summer  vacation  here 
in  1894.  He  accepted,  conducted  his  work  with  vigor  and 
enthusiasm  and  reported  it  to  me  in  admirable  shape.  These 
two  bulletins  are  a  part  of  said  report.  Another  bulletin  on 
^*  Liver-fluke  "  will  soon  appear. 

It  will  be  seen  that  these  bulletins  give  no  infallible  rem- 
edies. The  quack  doctor  of  men  has  cures  for  all  the  ills  that 
flesh  is  heir  to.  The  well-trained  doctor-  of  men  knows  that,  in 
many  cases,  medical  science  has  not  yet  discovered  remedies 
for  most  serious  diseases. 

So  the  "hoss"  doctor  (whose  decreasing  shadow  grows 
rapidly  less),  is  always  sure  that  he  knows  what  ails  every 
diseased  animal,  and  that  his  "ile''  is  a  sure  cure.  The  edu- 
cated doctor  of  animals  knows  that  remedies  have  not  yet  been 
discovered  for  some  of  the  most  destructive  diseases  of  his 
patients.  He  says  this  frankly,  and  gives  his  labor  for  years 
to  careful  experimentation,  in  the  hope  of  discovering  reme- 
dies. 

While  these  bulletins  give  no  **sure  cure"  of  "  Leeches  " 
s.nd  "Big-head,"  they  do  contain  in  popular  form  the  results  of 
Dr.  Bitting's  valuable  investigations  of  the  diseases,  which  are 
the  latest  that  have  been  made,  and  which  have  already  re- 
ceived honorable  recognition  from  the  ablest  students  of  Vete- 
rinary science.  They  throw  much  light  on  the  subject,  and 
<;lear  the  way  for  future  investigations. 
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Dr.  Bitting  had  most  generous  assistance  and  most  hos- 
pitable reception  from  all  to  whom  he  applied  or  whom  he 
met  Special  acknowledgments  are  due  to  the  Florida  Central 
and  Peninsular  and  the  Jacksonville,  Tampa  and  Key  West 
Railroads  for  granting  free  transportation  on  all  parts  of  their 
lines.  It  was  through  their  liberality  that  the  State  was  so- 
thoroughly  worked.  Thirty-seven  points  in  the  State  were 
visited ;  some  only  one  time,  but  many  of  them  several  times. 
This  required  in  all  3,126  miles  of  travel. 

Through  the  kindness  of  the  Timeg-  Unioriy  The  Florida 
Farmer  and  Fruit  Grower  and  Ihe  Florida  Agriculturist  the  files 
of  their  papers  were  inspected  for  the  literature  concerning  the 
diseases  in  this  State.  To  Dr.  N.  B.  Rhodes,  of  Tampa,  and  to- 
Messrs.  Smith  &  Pedrick,  of  Gainesville,  thanks  are  due  for 
assistance  in  securing  material,  and  to  Dr.  J.  C.  Neal,  Director 
of  the  Experiment  Station  at  Stillwater,  Oklahoma,  for  a  record 
of  the  work  he  did  when  in  Florida. 

Recognition  should  be  made,  also,  of  the  willingness  of 
the  Board  of  Trustees  of  the  Florida  Agricultural  Coll^;e  to 
undertake  this  work,  though  they  were  hampered  by  serious 
financial  limitations.  Dr.  Bitting's  work  much  more  than 
justifies  the  expense  the  Board  incurred.  It  is  very  seldom 
that  so  much  good  work  is  done  in  so  short  a  time  and  at  so 
small  an  expense.  This  work  is  but  a  part  of  that  which 
needs  to  be  done  to  advance  the  stock  interests  of  Florida. 
Many  animal  diseases  need  the  constant  study  of  an  able- 
Veterinarian.  Among  them  may  be  mentioned:  Southern 
Cattle  Fever,  Salt-sick,  Blind  Staggers,  Rickets  in  Hogs,  the 
East  Coast  Skin  Disease,  Cholera  and  Sore  Head  in  Poultry, 
Ground  Itch,  Cattle  Warts  and  Parasites.  The  field  is  a 
most  important  one,  and  needs  the  services  of  a  competent  man. 

O.  CLUTE, 
Director  Florida  Experiment  Station. 

Lake  City,  Fla.,  September,  1894, 


LEECHES  OR  LEECHING. 

(Bursattee^  Round-CeUed  Sarcoma,) 


BY  A.  W.  BITTING,  B.  S, 


There  are  in  this  State  two  diseases  called  Leeches :  one 
an  external  affection  of  horses  and  cattle,  the  other  an  affection 
of  the  livers  of  cattle,  produced  by  the  invasion  of  a  fluke 
{Disloma  hepatka).  This  latter  disease  occurs  in  cattle  grazing 
near  the  coast  and  along  the  rivers  for  some  distance  inland. 
While  it  is  productive  of  no  little  loss,  it  is  not  generally  recog- 
nized, and  cattle  men  show  but  little  interest  in  ii  The  term 
Leeches  in  this  article  will  be  confined  exclusively  to  the 
external  affection  of  horses,  mules  and  cattle. 

There  is  no  definition  in  Veterinary  literature  descriptive 
of  a  disease  known  by  our  local  terms  Leeches  or  Leeching. 
The  same  disease  is  recognized,  however,  and  is  called  fBur- 
sattee,  Bursati,  Bursatte  or  Bursatti ;  the  term  being  derived  from 
the  Indian  word  ''Bursat,"  meaning  rain.  The  term  literally 
means  rainsore,  the  appropriateness  of  which  at  once  becomes 
apparent  to  stock  men.  The  term  Leeches  is  altogether  a 
misnomer,  and  came  from  the  belief  that  the  sores  were  caused 
by  the  Water  Leech.  The  term  will  be  retained  in  this  article 
for  the  reason  that  it  will  cause  less  confusion  to  the  reader. 

So  little  is  known  of  the  pathology  of  the  disease,  and  so 
many  conflicting  views  held  as  to  the  cause  and  nature,  that  a 
definition  has  not  yet  been  formulated.  The  following  will 
serve  as  a  brief  statement  of  its  general  characteristics. 
Leeches  is  a  non-contagious^  malignant  disease,  characterized  by  an 
external  sore,  in  which  there  are  tissue  changes  involving  the 
epithelium,  connective  tissue,  muscles,  tendons,  bones  or  glands, 
a^ociated  with  the  development  of  bodies  known  as  Leeches, 
The  disease  is  slow  in  its  progress,  and  has  a  tendency  to  recur- 
ence  during  hot,  damp  weather. 

DISTRIBUTION  OF  THE  DISEASE. 

Genebal  Distribution. — ^The  disease  is  not  peculiar  to 
this  State,  nor  confined  to  ''The  Lake  Eegion,"  as  many  sup- 
pose. It  has  long  been  known  in  India,  was  reported  from 
Minnesota  in  ""ISSS,  Kansas  and  Alabama  in  tl889,  and  is 

• 
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now  known  all  over  the  United  States,  except  in  that  region 
lying  east  of  the  Alleghany  Mountains  and  north  of  the 
Potomac  River.  § 

The  first  published  account  of  the  disease  in  this  State  was 
by  Dr.  J.  C.  Neal  in  1887.t 

The  Distribution  In  Florida. — There  are  probably  few 
places  in  this  State  where  the  disease  may  not  occur,  but  there 
are  sections  in  which  its  occurrence  is  of  much  greater 
frequency  than  in  others.  The  two  northern  tiers  of  counties, 
situated  upon  the  high  ground,  suffer  least.  The  regions  that 
suffer  most  are  those  with  numerous  flat  prairies  and  ponds. 
The  section  of  country  lying  in  the  southern  part  of  Alachua 
County,  northern  part  of  Marion  County  and  extending  south- 
westward  across  Levy  County;  the  eastern  pDrtion  of  Citrus 
Countj';  Hillsborough  and  Manatee  Counties;  the  country 
lying  west  of  the  St.  Lucie  River  and  that  around  the  head  of 
the  St,  Johns  River  may  be  considered  to  furnish  the  greatest 
number  of  cases.  A  number  of  places  may  be  found  within 
these  areas  where  the  disease  is  very  rare,  and  an  equal  num- 
ber of  places  can  be  found  in  the  northern  counties  where  it  is 
quite  prevalent.  If  the  State  could  be  mapped  into  sections 
of  high  and  low  land  the  former  would  mo^t  nearly  represent 
the  area  free  from  disease.  I  have  seen  the  disease,  or  received 
information  of  its  presence,  at  Lake  City,  Welboni',  White 
Springs,  Columbia,  Lake  Butler,  Baldwin,  Fort  White,  Gains- 
ville,  Arredondo,  Wakahoota,  Archer,  Bronson,  Rochelle, 
Micanopy,  Anthony,  Citra,  0  iala,  Iverness,  Dade  City,  Plant 
C'^y.  Tampa,  Miakka,  Manatee,  Palmetto,  Tavares,  Umatilla, 
fSauiord,  Orlando,  Kissimmee,  Osteen,  St.  Lucie  River,  DeLand, 
Bel  air,  Apopka  and  Palatka.  A  glance  at  the  map  will  show 
that  the  disease  is  very  generally  distributed.  It  is  also  fair 
to  assume  that  the  disease  occurs  at  the  intermediate  points. 

THE  CONDITIONS  FAVORABLE  FOR  THE   DISEASE, 

The  disease  occurs  during  the  months  of  highest 
temperature,  and  particularly  after  the  beginning  of  the  rainy 
season.  Pleat  and  moisture,  if  they  are  not  necessary  factors, 
are  certainly  very  prominent  ones.  An  animal  seldom  suffers 
its  first  attack  before  the  middle  of  June,  but  may  at  any  time 
from  that  date  until  the  middle  of  October.  If  the  animal 
has  had  one  attack  and  the  sores  apparently  heal  with  the 
advent  of  cool  weather,  they  may  re-appear  at  any  time  after 
the  first  of  April  the  following  year.  The  months  of  July  and 
August  bring  forth  the  greatest  number  of  cases. 

My  own  observation  extends  over  a  period  of  but  three 
seasons,  and  hence  I  do  not  feel  justified  in  making  a  state- 

SWilliams,  Dr.  W.  L.    Correspondence,  October  2. 1894. 
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iDent  concerning  the  influence  of  the  season  on  the  disease. 
The  following  is  offered  as  the  gist  of  statements  given  by 
many  stock-raisers.  While  it  does  not  apply  equally  well  for 
all  points  in  the  State,  it  does  to  probably  nine-tenths.  A*dry 
season  is  not  favorable  to  the  disease,  as  the  ponds  go  dry. 
A  season  of  excessive  rainfall  is  not  favorable,  as  the  ponds 
then  contain  fresh  water  and  will  ran  from  one  basin  to 
another.  A  season  of  moderate  rainfall,  so  that  the  water  only 
slightly  rises  or  falls  in  the  ponds  or  on  prairies,  is  most 
favorable.  Frequent  showers  succeeded  by  hot  sunshine  are 
particularly  bad  for  horses  on  pasture. 

Leeches  most  frequently  attacks  animals  that  graze  upon 
low  flat-woods  or  prairie.  Here  the  animals  stand  for  hours 
in  Avater  from  a  few  inches  to  a  foot  or  more  in  depth.  The 
water  in  some  ponds  will  cause  the  disease  more  readily  than 
in  others.  Just  what  may  be  the  difference  between  them  has 
not  been  discovered.  Dr.  Neal  thinks  that  '*  ponds  with  sandy 
shores  are  risky,  and  with  black  or  muddy  shores  are  safe." 
In  a  pond  or  prairie  where  an  occasional  horse  will  become 
affected,  a  cow  will  go  free;  one  in  which  an  occasional  cow 
will  become  affected,  almost  any  horse  will  become  so  diseased. 
A  pond  that  w'll  leech  in  July  or  August  will  be  safe  in 
December. 

Ponds,  prairies,  flat-woods,  pastures  commonly  thought  to 
be  the  necessary  influences  under  which  an  animal  will  leech, 
can  only  be  regarded  as  the  most  favorable  ones.  It  would  be 
safe  to  estimate  that  seven  out  of  ten  cases  do  occur  in  such 
locations.  The  disease  may  attack  an  animal  in  upland  past- ' 
ure,  and  even  in  a  bare  lot  or  stable.  A  rainv  season  is  not 
necessary,  but  is  a  condition  which  increases  the  number  of 
cases  and  adds  to  the  virulence  of  an  attack. 

POINTS  OF  ATTACK. 

While  leeches  has  no  particular  point  of  attack,  yet  it 
does  occur  on  certain  regions  of  the  body  with  greater  fre- 
quency than  on  others.  The  legs  below  the  knees,  the  fetlocks, 
heels,  feet,  lips,  breast  and  belly  suffer  most.  Occasional  cases 
occur  in  the  eyes,  the  mouth,  nose,  sides  of  the  face  and  neck, 
on  the  prepuce  and  mammse.  Dr.  Neal  says :  "  Leeching 
begins,  usually,  upon  some  part  of  the  body  that  has  been 
submerged."  Mr.  CM. Smith,  of  Gainesville,  a  man  of  much 
experience  in  **  cutting  leeches,"  thinks :  "  It  occurs  most  often 
on  pai*ts  a  few  inches  above  the  water-line."  If  we  generalize 
from  cases  taken  all  over  the  State,  it  will  be  found  that  it 
makes  no  difference  whether  the  part  is  submerged  or  not. 

The  disease  may  occur  on  one  or  more  points  of  the  body. 
The  fact  that  it  attacks  tlie  legs  below  the  knees,  the  feet,  lips, 
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breast  and  belly,  parts  most  readily  abraded,  has  caused  some* 
to  think  that  an  injury  or  bruise  serves  as  a  nucleus  for  the 
deitelopment.     An  abrasion  of  the  skin  is  not  necessary,  as 
observation  has  settled  that  point.  '  That  a  bruise  or  similar 
injury  is  necessary  is  highly  improbable.     The  large  number 
of  bruises  produced  accidentally,  by  the  chafing  of  the  collar 
and  harness,  and  the  wounds  produced  by  an  injury,  and  in 
surgery,  the  termination  of  which  are  known,  admit  of  draw- 
ing the  conclusion  that  these  are  not  points  of  attack.    In 
only  one  case  have  I  seen  leeches  follow  an  accident,  and  in 
that  instance  the  animal  carried  a  foreign  body  in  the  wound 
for  several  months. 

NATURE  OF  THE  DISEASE. 

Leeches  affects  horses,  mules  and  cattle,  the  susceptibility 
of  the  animals  being  in  the  order  given.     Hogs,  dogs,  shetp, 
goats  and  poultry  are  exempt.     It  is  generally  regarded  as* 
being  non-contagious.     One  affected  animal  may  be  in  a  lot 
with  a  number  of  others,  free  from  disease,  and  none  contract 
it.     A  mare  may  be  affected  and  the  colt  not,  or  the  colt  may 
be  affected  and  rub  the  diseased  part  over  the  dam  without 
inducing  it  in  the  latter.     The  dam  may  lick  the  sore;  dogs^ 
hogs,  cats  and  poultry  may  eat  excised  tissue  with  impunity. 
Men  operate  upon  the  disease  without  taking  any  extraordinary 
precautions.     The  possibility  of  producing  it  by  inoculation 
has  been  denied.     This  has  also  been  observed :  leeches  in  the- 
mouth  or  upon  the  lips  is  most  frequently  a  secondary  affec- 
tion,  and  comes  from  gnawing  the  affected   parts.      If  an 
animal  has  leeches  on  one  part  of  the  body,  and  some  other - 
part  comes  in  contact  with  it — ^as  one  leg  pressing  against  the 
other  while  at  rest — ^there  is  a  strong  probability  of  a  second- 
ary attack  in  the  part  that  comes  in  contact  with  that  already 
diseased.     During  the  summer  of  1892  three  cases  were  brought^ 
to  the  Experiment  Station  which  showed  this  feature  in  a^ 
striking  manner.     On  one  animal  a  secondary  growth  was- 
produced  after  numerous  experiments. 

SUSCEPTIBILITY  AND  IMMUNITY. 

Some  animals  possess  a  certain  resistive  power  so  they  are  - 
not  readily  attacked.  Some  never  become  affected,  others  not* 
for  ten  or  jBifteen  years,  others  in  three  or  four  years,  and  some- 
animals  cannot  stand  the  effects  of  a  pasture  for  more  than  a 
few  days  or  a  month.  There  are  no  characteristics  indicating* 
that  an  animal  possesses  this  resistive  power.  After  being 
attacked  once,  and  successfully  treated,  the  animal  may  never^ 
have  another,  or  he  may  become  much  more  susceptible;  the* 
latter  result  is  more  common. 
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I  was  able  to  obtain  but  few  records  to  show  the  influence 
of  heredity  upon  the  disease.  These  were  not  complete,  but 
the  inference  drawn  was  that  it  does  have  some  effect.  It  may 
have  been  that  the  environment  for  successive  generations 
made  the  offspring  more  susceptible.  The  point  will  not  be 
urged  with  the  present  data. 

As  a  general  statement,  a  thick-skinned  horse  is  less- 
liable  to  be  affected  than  a  thin-skinned  one. 

THE  CAUSE  OF  THE  DISEASE. 

There  are  many  theories  as  to  the  cause  of  the  disease. 
Some  hold  that  a  leech  gets  on  the  animal,  enters  the  skin, 
deposits  egg^,  and  these  hatch  and  form  the  peculiar  bodies 
known  as  leeches.  Some  believe  a  fly  deposits  eggs  under  the 
skin,  and  these  develop  and  cause  the  sore.  There  are  others 
who  believe  it  to  be  due  to  a  poisoti  of  some  kind,  to  a  fungus, 
and  to  a  very  small  animal  parasite. 

Among  pathologists  the  views  held  are  no  less  confusing ; 
animal  parasites,  fungi,  fly  bites,  bruises  and  irritation  have 
each  had  supporters. 

Observation  upon  a  number  of  cases  may  help  settle  a  few 
points.  In  six  cases  animals  became  affected  that  had  neither 
access  to  water  nor  pasture,  which  would  eliminate  the  possi- 
bility of  its  being  due  to  water  or  to  the  Water  Leechi-  Its 
occurrence  in  the  sole  of  the  foot,  and  other  parts  of  the* 
body  not  'accessible  to  flies  would  eliminate  that  factor. 
Animals  become  affected  under  divers  forms  of  diet,  so  that 
poisoning  from  feed  is  eliminated  as  a  cause.  A  microscopic 
examination  of  the  tissue  fails  to  reveal  animal  or  vegetable 
parasites. 

We  are  not  prepared  to  state  just  what  the  cause  may  be. 
It  certainly  is  not  due  to  one  thing,  but  the  result  of  many. 
Furthermore,  the  local  sore  is  not  to  be  considered  the  only 
bodily  disturbance. 

SYMPTOMS  AND  CHARACTERISTICS  OF  THE  DISEASE 

The  disease  begins  with  a  slight  local  swelling,  heat  and 
pain,  a  thickening  of  the  skin  and  the  tissues  immediately 
beneath.  The  thickened  portion  gradually  decreases  from  the 
center  outward,  but  leaves  a  well-defined  base.  This  outline 
may  not  be  perceptible  to  the  eye,  but  can  be  distinguished  by 
the  sense  of  touch.  The  whole  is  movable,  and  the  skin  may 
not  be  attached  to  the  indurated  part,  or  to  but  a  small 
portion  of  it.  In  from  two  to  ten  days  small  spots  like  the 
pointing  of  an  abscess  may  be  seen.  The  hair  falls  out,  and 
drops  of  yellowish,  watery  fluid  exude.  Across  these  points 
the  skin  will  break,  and  a  malignant  sore  is  formed.     The 
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tissues  are  broken  down,  and  all  unite  to  form  one  open  surface, 
which  never  extends  beyond  the  indurated  base.  The  edges 
of  the  skin  turn  back,  leaving  a  decided  mark  between  what 
seems  to  be  the  diseased  tissue  and  what  seems  to  be  healthy. 
Such  a  division  does  not  actually  take  place.  Witliin  the 
thickened  tissue  are  formed  the  small  bodies,  called  the  Leech, 
or  the  Krunker,  as  they  are  known  in  India.  At  first  they 
are  very  small,  but  begin  to  enlarge  and  attain  the  size  of  a 
pea,  of  a  grain  of  corn,  and  even  become  half  an  inch  in 
diameter.  They  are  readily  separated  from  the  fibrous  tissue 
and  I'esemble  a  sandspur  (burr  of  Ccuchrvs  trihnloides  L.), 
These  so-called  "Leeches"  do  not  form  altogetlier  on  the  surface 
of  the  ulcer.  They  are  found  in  all  parts  of  the  indurated 
base,  and  may  extend  back  for  several  inches  under  the  skin. 
They  keep  constantly  forming  around  the  ulcer,  but  slowly; 
the  skin  continues  to  break,  and  thus  cause  an  extension  or 
enlargement  of  the  sore.  On  the  surface  of  the  sore  several 
may  apparentlj'  coalesce-  and  form  one  large  one. 

There  are  two  quite  distinct  forms  of  sores.  In  one  the 
extension  into  surrounding  tissue  is  slow.  It  is  covered  with 
a  roughened  surface  which  bleeds  easily,  but  is  not  very  sensi- 
tive. The  Leeches  are  not  abundant,  and  instead  of  becoming 
hard  and  gritty  they  remain  rather  small  and  soft.  There  is 
little  pus  formed,  and  this  is  often  dilated  with  a.watery  fluid. 
The  tissues  vary  from  a  bright  red  to  a  dull,  livid  hue.  In 
the  second  form  the  same  characteristics  are  prese^it,  but  in  a 
much  exaggerated  degree,  the  destruction  of  tissue  being  very 
rapid.  The  development  of  the  Leeches  is  rapid  and  abun- 
dant. They  become  of  large  size,  very  hard  and  gritty.  There 
is  a  special  tendency  to  invade  deep  structures.  Pus  is  formed 
in  considerable  quantity,  and  is  foul-smelling.  Associated 
with  these  symptoms  is  a  rapid  depletion  of  the  system.  The 
difference  between  the  two  forms  is  one  of  degree,  as  the  first 
may  at  any  time  merge  into  the  second  if  properly  stimulated. 
Anything  producing  exhaustion  or  an  unhealthy  condition  of 
the  system  will  have  a  tendency  to  change  a  sore  from  the 
first  to  the  second  form.  L<  cal  irritants  will  have  a  like  effect. 
The  following  will  illustrate  how  rapidly  tissue  is  replaced  in  a 
sore  of  the  second  form:  In  an  experiment,  a  section  varying 
from  one-fouth  to  one-half  an  inch  in  thickness,  four  inches 
wide  and  seven  inches  long  was  removed.  In  two  days  it  was 
completely  restored.  Longitudinal  incisions  a  half  inch  in 
depth,  followed  by  an  application  of  caustic  potash,  was  next 
tried.  The  surface  tissue  sloughed  oft',  but  was  completely 
restored  in  a  week. 

The  primary  lesion  rarely  breaks  out  in  more  than  one 
point.     (Secondary  lesion  may  occur  at  several  places  at  the 
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same  time.  If  the  disease  is  in  the  skin  or  mucous  membrane,, 
the  greater  will  be  the  number  of  secondary  sores.  As  many 
as   eighteen  have  been  observed  on  various  parts  of  the  body. 

The  affected  parts  may  or  may  not  project  beyond  the 
surface  of  the  surrounding  parts.  Its  tendency  is  inward.  If 
over  a  bony  structure,  in  a  vascular  organ  or  of  an  acute  type, 
there  is  considerable  swelling. 

Leeches  is  peculiar  in  the  manifestation  of  pain.  At 
times  there  seems  to  be  absence  of  seusibility,  as  shown  by 
pressure,  pricking,  and  even  the  possibility  of  excising  portions 
without  causing  the  animal  1»  flinch.  At  other  times  the 
slightest  touch  will  meet  with  resistance.  There  are  periods 
when  the  animal  gives  little  attention  to  the  affected  part,  and. 
other  periods  when  he  will  gnaw  or  rub  it  incessantly  if  he 
can  reach  it.  The  irritation  produced  by  rubbing,  biting,  the 
application  of  caustics  or  escharotics  and  excision  of  parts 
stimulate  growth. 

If  the  disease  is  situated  in  the  skin  or  the  tissues  immedi- 
ately beneath,  the  advent  of  cool  weather  may  arrest  it  until 
the  following  spring.  A  few  cases  are  reported  to  have  com- 
pletely recovered  under  such  conditions.  If  the  seat  of  attack 
is  a  gland  or  deep  structure,  there  will  be  little  cessation  of 
activity. 

The  disease  may  involve  the  skin,  mucous  membrane, 
connective  .tissue,  muscles,  tendons,  glands,  invade  joints  and 
even  destroy  hoof  and  bone.  A  final  result  of  an  unarrested 
case  of  Leeches  is  death.  A  hov)f  or  foot  may  be  detached  from 
a  limb,  the  eye  be  eaten  out,  the  tongue  become  so  sore  that 
food  cannot  be  taken,  or  other  organs  so  affected  that  the 
normal  physiological  functions  cannot  be  performed.  The 
length  of  time  an  animal  can  survive  will  depend  upon  how 
necessary  the  part  is  in  maintaining  life  or  how  much  it 
admits  of  exhausting  the  system. 

R.  W.  Burk,  F.  R.  C.  V.  S.,  of  Cawnpore,  India,  in  his 
contribution  upon  the  disease,  states  that  lesions  occur  upon 
the  liver,  spleen,  intestines  and  other  internal  organs.  In  the 
three  post  mortem  examinations  in  which  the  viscera  were 
examined  I  failed  to  find  anything  present.  The  eflFect  of  the 
disease  upon  the  body  is  that  of  depletion,  especially  if  it  is  of 
the  sloughing  type.  An  animal  may  appear  to  be  in  perfect 
health  when  first  attacked,  but  rapidly  loses  condition.  There 
are  periods  of  inquietude  due  to  the  pain  or  irritation,  occa- 
sionally slight  elevation  of  temperature  for  a  few  days,  some- 
times a  cough,  and  not  infrequently  digestive  disorders.  As 
nearly  all  animals  were  seen  after  the  disease  had  made  some 
progress,  the  condition  of  the  animals  could  not  be  noted  in  its 
earliest  stage. 
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The  disease  posesses  a  marked  tendency  to  recur  after  hay- 
ing been  once  enucleated,  either  at  the  same  place  or  on  other 
points  of  the  body.  This  recurrence  may  occur  the  same  year 
or  after  a  lapse  of  a  few  years.  There  is  always  an  element  of  un- 
certainty about  the  soundness  of  ananimal  after  the  first  attack. 

Differential  Diagnosis. — ^The  disease  may  be  con- 
founded with  a  bloody  wart,  an  unhealthy  ulcer,  and  excessive 
granulations  (proud  flesh)  in  wounds  of  accidents  or  surgical 
operations.  If  a  close  examination  discloses  the  absence  of 
the  characteristic  body,  "the  Leech",  the  absence  of  '^points'' 
49urrounding  the  open  part  from  which  a  serous  exudate 
escapes,  and  of  the  well-defined*base  extending  back  from  the 
lips  of  the  wound  under  the  skin  the  case  is  not  leeches. 

MICROSCOPIC  STRUCTURE. 

The  microscopic  examination  of  the  disease  was  made 
upon  tissues  taken  from  eight  different  subjects  in  all  stages  of 
development.  Different  processes  were  used  for  fixing,  harden- 
ing and  staining,  to  determine  the  presence  or  absence  of  animal 
parasites  and  fungi  as  well  as  tissue  changes.  No  parasites 
were  found  except  as  accidental  invaders.  The  tissue  changes 
that  are  found  to  be  present  are  such  as  are  present  in  cancer. 
♦Richard  W.  Burke.  F.  R.  C.  V.  S.,  has  called  it  Atropic 
Carcinoma.  The  following  characteristics  are  present:  a 
stroma  of  compact  fibrous  tissue  between  whose  elements  are 
seen  numerous  small,  round  cells.  The  fibers  take  an  irreg- 
ular direction  so  that  a  single  section  may  present  a  longitu- 
dinal in  one  part  of  the  field,  a  transverse  in  another,  and  the 
intermediate  steps  between  the  two.  The  cells  between  the 
fibers  have  no  arrangement;  they  may  be  few  or  many 
squeezed  together.  The  blood  vessels  are  very  numerous  and 
irregularly  disposed  and  of  varying  capacity.  The  walls  are 
<»mposed  of  round  or  elongated  cells  instead  of  those  ordinarily 
found.  The  leech  on  section  shows  that  it  is  a  heterogenous 
mass,  and  has  been  built  up  by  additions  to  the  outside.  A 
very  thin  section  will  not  hold  together.  These  Leeches  or 
Krunker  begin  with  a  mass  of  round  cells,  and  are  the  result  of 
the  squeezing  of  these  cells  together  by  the  fibrous  portion. 
In  inflammation  there  is  contraction  of  the  tissue  and  they  are 
the  result.  They  may  contain  crystals  of  inorganic  matter 
and  pigment  cells.  The  cells  are  of  the  embryonic  type. 
AccoKling  to  the  pathological  characteristics  it  belongs  to  the 
round-celled  sarcoma.    It  is  a  cancer. 

TREATMENT. 

During  the  summer  of  1892  a  case  was  brought  to  the 
Experiment  Station  for  treatment,  in  which  it  was  impossible 

*Barke,  Riohard  W-,  F.  R.  0.  V.  S.    Journal  •f  Comparative  Medleine  and  BoigMrl 
Vol.  vii..  No.  4.  October  1886.  pa«e868. 
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to  excise  all  the  diseased  tissue.  An  antiseptic  treatment, 
•consisting  of  washes  of  corrosive  sublimate  and  carbolic  acid 
and  bandages  of  iodoform,  was  used.  The  disease  made  no 
improvement.  An  attempt  was  made  to  slough  out  the  dis- 
•eased  part  with  dry  arsenic.  Fresh  powder  was  dusted  over 
the  sore  and  bandaged  every  day  for  two  weeks  with  the 
result  of  having  a  new  growth  twice  the  size  of  the  original. 
Incising  the  tissue,  and  using  caustic  potash  and  zinc  sulphate, 
made  it  worse.  On  various  subjects  solutions  of  copper  sulphate, 
permanganate  of  potash,  chloride  of  zinc,  chloride  of  iron,  and 
lincture  of  iodine  were  used  without  success.  Dusting  the  surface 
with  powdered  calomel,  sulphate  of  iron  and  alum,  either  alone 
•or  various  combinations,  did  but  little  good.  Iodide  of  potash, 
given  internally  in  drachm  doses  twice  a  day  for  two  weeks,  re- 
peated at  an  interval  of  an  equal  length  of  time,  was  tried  in  six 
-cases.  During  the  interval  tonics  were  administered.  The 
result  was  a  large  surface  slough  in  two  of  which  it  made  an 
operation  easy.  Extract  of  phytolacca  produced  no  favorable 
effects.  Various  tonics  were  used  in  nearly  all  cases,  such  as 
Fowler's  solution  of  arsenic,  iron,  quinine,  nux  vomica,  gentian 
and  such  combinations  as  the  symptoms  might  suggest.  Of 
the  local  applications  permanganate  of  potash  was  the  best  to 
prevent  new  growth.  Some  superficial  sores  healed  with  this 
treatment.  A  dressing  of  two  parts  of  iodoform  and  one  of 
calomel,,  anci  this  covered  with  a  coat  of  white  lead,  under  a 
bandage,  was  of  some  benefit.  Fresh  dressings  were  used 
daily,  ^ome  have  claimed  good  results  with  carbolic  acid 
'.and  a  white  lead  dressing.  In  two  experiments  a  hypordermic 
injection  of  equal  parts  ammonia,  alcohol  and  water  was  used. 
This  mixture  was  injected  in  small  quantities  all  around  and 
-under  the  indurated  part.  The  result  was  a  sloughing  of  all 
the  diseased  parts,  but  the  sore  thus  made  did  not  heal  readily. 
The  number  of  trials  were  too  limited  to  give  it  a  recommenda- 
tion. Dr.  I.  N,  Huston,  of  Palmetto,  Florida,  ia  a  letter  to 
the  Experiment  Station  in  December,  1893,  describes  a  similar 
method  but  uses  kerosene.  Many  remedies  were  tried  that 
were  recommended  by  various  parties  who  claimed  to  have 
-used  them  successfully,  but  failed  in  my  hands.  The  result 
of  the  work  so  far  can  not  be  said  to  be  a  success  with  medical 
treatment. 

Dr,  Lyford  says  in  his  paper:  "The  treatment  for  my  first 
year's  experience  with  the  disease  was  of  an  antiseptic  and 
-cleansing  nature,  but  with  little  avail.  The  next  year  I  tried 
•caustics  and  irritants  of  all  descriptions ;  actual  cautery,  arsenic, 
acids,  nitrate  of  silver,  ateo  styptics,  sulphate  of  iron  and  cop- 
tper,  tincture  of  iron,  etc.  The  third  year,  iodoform,  alum  and 
•salicylic  acid  with  some  indications  of  better  results,  but  noth- 
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iug  flattering.     For  the  past  two  years  I  have  hm 
results  with  a  liiiimeDt  composed  of  olive  oil,  aqua 
aud  fluid  extract  of  arnica;  aud  a  powder  coraposet 
salicylic  acid,  calomel  and  sulphate  of  iron,  and, 
internal  treatment  by  purgatives  and  tonics," 

*  R.  W.  Burke,  F.  R.C.  V.S.,  says:  "I  have  mj 
in  numerous  cases,  local  applications  of  caustic  pota 
of  silver,  chloride  of  zinc,  chlorate  of  potash,  sulpht 
per,  of  iron  and  of  zinc,  salicylate  of  soda,  salicy 
sulphuric,  acetic  and  carbolic  acids,  myrrh,  aloea, 
alum,  sulphur,  etc.,  without  effect.  Iodine  and  s 
acid  injections  have  been  Iatter"]y  tried  by  myself 
private  cases  with  equally  useless  results.  T.  Marriot 
speaks  very  highly  of  the  results  of  treatment  by 
Very  extensive  Barsatti  growths  on  the  fetlocks,  lowt 
angles  of  the  mouth  have  been  gradually  destroyed  1 
followed  by  iodoform  dressings,  aud  a  healthy  cii 
been  obtained." 

As  cool  weather  has  snch  a  marked  influence 
disease,  cold  bandages  have  been  suggested.  No  t 
was  made.  In  one  case  in  which  a  gentleman  di' 
applications  he  found  that  it  allayed  the  irritabili 
no  more. 

There  is  one  method  of  treating  the  disease  th 
considered  a  success:  that  h,  by  excision.  This  m 
not  be  used  in  all  cases  and  has  met  with  some  di 
Opposed  to  all  theories  and  beliefs,  there  are  hu 
animals  in  the  State  that  have  been  so  treated  aud  i 
The  success  of  the  operation  depends  upon  the  tho 
with  which  the  diseased  tissue  has  been  removed,  j 
there  is  a  single  leech  left,  so  long  we  have  suSic 
left  to  start  a  new  growth.  In  all  cases  it  must  be  rei 
that  the  diseased  tissue  extends  to  the  boundaries  of 
rated  portion,  which  may  be  several  inches  from  the 
The  cautery  is  not  necessary,  but  is  used  as  a  meaus  c 
ing  possible  traces  that  have  escaped  the  knife  an< 
hemorrhage.  The  disease  has  a  special  tendency  t 
the  wound  after  an  operation,  and  the  failures  are  la 
to  taking  too  little  tissue. 

The  experiments  in  treatment  at  this  Station  v 
before  the  necessary  appliances  for  making  a  microsw 
were  available.  With  the  additional  light  which  sue 
has  thrown  upon  the  disease  excision  should  be  the 
treatment,  and  that  in  an  early  period. 

,.  'BurfcB.  Rluhatd  W„  F.  R.  C.  V.  S.    Journal  uf  CouiiwratiTe  Medicine  am 
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BIG-HEAD 


BY   A.   W.   BITTING,    B.    S. 


OsTBO-POBOsis  is  a  disease  that  is  commonly  called  Big- 
liead  or  Big-shoulder.  These  two  terms  have  been  us^ 
because  they  are  expressive  of  very  prominent  symptoms. 
£ig-head  is  used  when  the  bones  of  the  face  -and  lower  jaw 
beoome  very  prominent  Big-shoulder  is  used  when  the 
shoulder  is  the  seat  of  the  affection.  In  a  very  few  instances 
the  term  Big-stifle  has  been  used.  The  minority  of  those  that 
xise  these  terms  are  not  aware  that  they  are  being  applied  to 
the  same  disease. 

The  term  Osteo-porom  literally  means  porous  bone,  and 
is  descriptive  of  a  condition  that  exists  in  the  bones  of  an 
■affected  animal.  Big-head  is  the  most  common  form  of  the 
disease.  To  avoid  confusion  of  terms  this  one  will  be  retained 
"throughout  this  bulletin.  It  will  be  used  to  embrace  Big- 
vehoulder  and  Big- stifle. 

HISTORY  AND  DISTRIBUTION. 

The  first  account  of  the  disease  published  in  English  was 
by  Vamell,  in  England,  in  1860.  It  would  therefore  appear 
that  the  disease  has  not  been  recognized,  or  not  understood^ 
ibr  a  very  long  time.  Since  that  date  numerous  articles  have 
appeared  upon  the  subject.  The  earliest  account  that 
appeared  in  this  State  relative  to  the  disease  was  in  the 
Florida  AgricniUurist^  Vol.  1,  page  2,  May  16,  1878.  It  is 
ihere  described  under  the  term  Osieo  Sarcoma.  Several  articles 
have  been  Written  by  local  observers,  especially  for  the 
agricultural  columns  of  the  Ttmes-  Union,  By  inquiry  it  was 
learned,  from  the  oldest  residents,  that  they  could  not  remem- 
l>er  a  time  when  the  disease  was  not  present. 
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The  disease  is  very  widely  distributed,  occurring  in 
neariy  all  parts  of  this  country  and  in  foreign  countries.  It  ia 
found  under  all  climatic,  soil,  and  food  conditions,  and,  there- 
fore, cannot  be  due  to  any  one  local  cause.  It  is  not  uniformly 
distributed,  being  of  very  rare  occurence  in  some  places,  and 
altogether  too  common  in  others.  This  can  be  as  truly  said 
of  the  disease  in  this  State  as  in  the  country  as  a  whole. 

The  disease  is  one  that  interests  a  large  proportion  of  the 
horse  raisers  and  importers  of  horses  in  the  State.  I  have  seen 
cases,  or  received  reports  of  the  disease,  froifi  the  following 
points :  Milton,  Carrabelle,  Tallahassee,  Monticello,  Live  Oak, 
Welbom,  White  Springs,  Lake  City,  Baldwin,  Fort  White, 
Gainesville,  Arredonda,  Archer,  Churchill,  Citra,  Anthony^ 
Ocala,  Floral  City,  Tampa,  Palmetto,  Miakka,  Bartow,  Grand 
Island,  Eustis,  Umatilla,  Sanford,  Paola,  Belair,  Maitland, 
Apopka,  Orlando,  Oviedo,  Kissimmee,  Narcoossee,  Titusville^ 
Sand  Point,  Palatka,  Ponce  deLeon,  DeLand  and  Mannville. 

It  will  be  seen  by  looking  on  a  map  of  the  State  that  it 
has  a  very  general  distribution.  Some  parts  of  the  State  were 
not  visited,  which  may  account  for  not  having  more  complete 
data.  At  some  of  these  places  the  disease  is  very  rarely  seen, 
while  at  others  the  conditions  for  its  development  are  sa 
favorable  that  no  attempt  is  made  to  rear  colts.  It  will  be 
seen,  also,  that  it  occurs  upon  the  highest  as  well  as  the  lowest 
lands,  where  hard  water  is  obtainable  as  well  as  where  soft 
water  is  used ;  in  fact,  it  may  occur  under  every  condition  in 
the  State. 

NATURE  OF  THE  DISEASE. 

Big-head  is  generally  regarded  as  affecting  only  horsea 
and  mules.  Whether  other  animals  are  or  are  not  sometimes 
aflfected,  might  be  open  to  controversy.  As  young  cattle,  hogs 
and  dogs  are  occasionally  afflicted  with  Rickets,  it  would  be 
well  to  compare  their  symptoms  and  the  bones  of  their 
carcasses. 

Big-head  may  attack  horses  or  mules  of  any  breed  and  at 
any  age.  Young  animals  are  more  susceptible  than  old  ones. 
In  the  older  animals — ^past  eight — if  they  are  accustomed  to 
hard  or  jerky  work,  it  may  assume  the  form  called  Big-shoulder. 
Mules  are  less  susceptible  to  the  disease  than  horses,  and  ih& 
termination  is  more  favorable. 


55 

By  some  Big-head  or  Big-shoulder  is  regarded  as  a  local 
disease,  and  they  treat  it  as  such ;  in  fact,  such  belief  is  quite 
general.  Although  some  cases  do  have  the  appearance  of 
being  localized,  it  would  be  better  to  assume  that  all  the  phe- 
nomena could  not  be  seen  rather  than  to  pass  judgment  that 
it  was  local.  Of  the  large  number  examined,  but  few  have 
presented  only  local  symptoms.  The  local  enlargement  may 
be  all  that  can  be  seen  at  one  time,  but  at  another  or  later 
other  symptoms  will  be  present. 

The  following,  from  the  Times-  Union,  is  fairly  representa- 
tive of  the  views  held  by  stock  men  as  to  the  cause  and  nature 
of  the  disease: 

"Big-head  is  caused  nine  times  out  of  ten  .by  blind  teeth. 
These  are  superfluous  teeth  that  appear  just  in  front  of  the 
upper  jaw  teeth,  and  are  in  appearance  like  the  bridle  teeth 
(so-called)  that  appear  between  the  jaw  teeth  and  the  front  teeth. 
They  penetrate  tiie  nerves  of  the  eye  and  face,  and  cause  Big- 
head.  Big-head  occurs  in  two  forms :  one  as  an  enlargement 
just  under  the  eye,  just  over  the  blind  tooth.  The  other  as  a 
peripatetic  lameness,  which  appears  in  one  leg  today,  and  an- 
other at  another  time,  and  goes  froili  one  leg  without  apparent 
cause.  This  form  is  accompanied  by  general  constitutional 
disturbance,  dejection  and  poverty. 

''The  first  step  in  either  case  is  to  extract  the  blind  teeth. 
If  the  enlargements  have  appeared  under  the  eyes,  let  them 
alone  for',  a  few  months;  they  will  often  disappear  in  a  few 
months  after  the  teeth  have  been  extracted.  If  they  do  not 
disappear,  but  form  abscesses,  cut  into  the  abscess  through  the 
thin  bone  and  inject  tincture  of  iodine  into  the  orifice  as  long 
as  it  can  be  kept  open."     *     *     *     * 

Several  definitions  have  been  formulated  descriptive  of 
the  disease  so  far  as  it  pertains  to  the  efiects  upon  the  system. 
They  do  not  agree  in  every  particular.  *Williams  says :  "The 
disease  is  due  to  the  development  of  the  vascular  and  fibrous 
structure  of  the  bones  without  a  corresponding  growth  of  the 
true  osseous  and  cartilaginous  elements." 

fRochitantky  defines  it  as  follows :  "Osteo-porosis  con- 
sists of  the  excessive  development  of  the  tissues  which  occupy 
the  canals  and  cells  of  bones ;  whilst  at  the  same  time  the 
quantity  of  bony  matter  remains  unchanged. 

*The  PrinciplM  and  Practice  of  Veterinary  Surgery,  p.  195. 
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tt'^Osteo-poroBis  is  an  absorption  of  the  interstitial  elements 
of  the  bone."  The  last  definition  comes  more  nearly  being  a 
correct  statement  than  those  preceding. 

IS  THE  DISEASE  CONTAGIOUS? 

This  is  one  of  the  first  questions  asked  when  called  npon 
for  advice.  No  experim.ents  have  been  conducted  to  settle  this 
question.  As  far  as  possible,  the  history  of  each  case  was 
taken,  and  from  these  the  following  will  serve  to  illustrate  the 
various  conditions  under  which  it  has  occurred : 

In  stables  at  logging  camps  and  phosphate  mines  one  or 
two  horses  out  of  fifty  to  one  hundred  heaa  would  be  affected 
and  others  never  contract  the  disease. 

Diseased  animals  are  constantly  being  driven  to  the  vil- 
lages, where  they  are  tied  to  racks  with  other  horses.  No  other 
animal  may  contract  the  disease. 

Colts  and  adult  animals  may  become  affected  although 
always  having  been  isolated  from  other  animals  of  their  own 
species. 

After  one  horse  suffering  from  the  disease  has  been  intro- 
duced upon  the  farm,  others  have  taken  it  where  all  had  pre- 
vion^^ly  been  healthy.  On  one  farm  the  disease  was  introduced 
iu  1888,  uuvl  has  remained  there  ever  since.  Nine  horses  and 
mules  have  died,  three  have  been  given  away,  and  two  have 
the  disease  now.  Recruits  become  affected  soon  after  being 
taken  there.  No  difference  could  be  detected  between  this 
place  and  others  in  the  vicinity,  except  that  everything  was  in 
better  condition.  The  disease  had  never  been  known  prior 
to  1888. 

Four  horses  died  successively  in  one  barn.  It  burned ;  a 
new  one  was  built  some  distance  from  where  the  old  one  stood* 
No  animals  have  died  since. 

After  one  outbreak  on  a  farm  there  seems  to  be  greater 
danger  of  a  second  following. 

Sometimes  the  disease  assumes  an  enzo-otic  form,  several 
horses  on  the  same  farm  or  neighborhood  becoming  affected. 

When  the  disease  does  occur  as  an  enzootic  it  runs  a  more 
uniform  course  than  in  the  sporadic  cases ;  recovery  or  death 
being  the  termination  in  from  two  to  five  months.  Three  such 
outbreaks  were  observed.     Eleven  animals  in  the  same  vicinity 

ttDunclison's  Medioal  Bictioiiary. 
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t)eiDg  affected  in  one  summer,  in  the  first;  eight,  and  seven  in 
the  second  and  third  respectively.  / 

The  fact  that  the  question  of  its  contagiousness  is  so  often 
disked  is  indicative  of  a  suspicion  that  it  is.  The  evidence  is 
not  conclusive  to  prove  either  side. 

TRANSMISSION  BY  HEREDITY. 

But  few  facts  could  be  obtained  to  determine  whether  the 
disease,  or  a  predisposition  to  the  disease,  could  be  transmitted 
by  heredity.    These,  however,  are  of  considerable  importance. 

A  Kentucky-bred  stallion  was  imported  at  the  age  of  two 
jrear&  He  became  diseased  and  recovered  at  four  years.  The 
bones  of  his  face  remained  permanently  enlarged,  but  n6t  un- 
sightly. He  was  used  for  ten  successive  years,  and  so  far  as 
known  none  of  his  colts  were  ever  affected.  He  again  became 
affected  at  the  age  of  fourteen.  If  he  should  ever  be  able  to 
beeed  again  the  result  will  be  watched  with  much  interest. 

A  colt  died  with  the  disease  at  the  age  of  eighteen  months. 
The  sire  had  only  recently  reco vere4  from  an  attack.  No  further 
information  was  obtainable  regarding  his  get. 

In  another  case  the  sire  was  diseased  and  died.  One  of 
his  colts  had  the  disease  and  died  at  two,  another  at  three 
years,  and  two  others  have  the  disease,  but  are  still  alive. 

In  an  importation  of  seventeen  mares  fourteen  became 
affected  and  died  before  the  end  of  three  years.  Every  colt 
they  produced  is  believed  to  be  dead. 

In  three  cases,  where  the  mares  were  affected  and  died, 
ihe  colts  have  been  affected  and  two  died.  The  disease  may 
be  present  at  birth  or  occur  in  a  year  or  two  after. 

In  view  of  these  facts,  it  must  appear  unwise  to  use  ani- 
mals for  breeding  purposes  that  have  onee  been  affected. 

SUSCEPTIBILITY  AND  IMMUNITY, 

There  is  little  difference  as  to  the  susceptibility  of  native 
4md  imported  stock.  Some  afSirm  that  none  but  native  ani- 
mals are  ever  affected,  and  others  are  equally  as  certain 
-that  only  imported  animals  suffer.  Native  horses  suffer  from 
the  disease  at  an  early  age— usually  under  six  years — and  as 
-colts,  under  three.  Imported  horses  become  affected  in  from 
«one  to  three  years  after  arriving.    Those  brought  from  the 
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Southwestern  States  sufifer  more  than  those  brought!  from^ 
Northern  Tennessee  and  Kentucky. 

A  horse  under  eight  is  more  susceptible  than  one  over  that, 
age.  One'  with  a  large,  loose  bone  less  resistive  than  one ^ with, 
hard,  smooth  bones. 

One  attack  does  not  confer  immunity  against  another. 

No  animal  can  be  said  to  be  immxme  to  the  disease. 

CAUSE. 

The  cause  of  the  disease  is  generally  said  to  be  idiopathic 
or  unknown.  It  is  attributed  to  a  malassimilation  of  food,  the 
nature  of  which  is  not  understood.  This  might  serve  to 
explain  some  cases,  but  will  hardly  be  found  satisfactory  for 
all.  Where  the  disease  is  slow  in  its  progress,  or  occurs  with 
the  development  of  the  body,  such  might  answer.  When  it 
occurs  as  an  enzo-otic,  several  animals  being  affected  simulta- 
neously and  under  different  conditions,  and  the  disease  acute 
in  its  nature,  it  does  not  seem  to  be  sufficient.  A  better  expla- 
nation cannot  be  offered  here. 

Lack  of  lime  salts  is  often  offered  as  a  cause.  There 
seems  to  be  good  reason  for  this,  and  yet  the  disease  is  found 
in  those  parts  of  the  State  where  animals  have  access  to  lime 
water  as  well  as  in  the  other  where  only  soft  water  is  obtain- 
able. In  one  locality  every  attempt  to  raise  a  colt  has  resulted 
in  failure. 

A  team  of  imported  carriage  horses  was  fed  on  imported 
hay  and  grain,  yet  became  affected. 

With  the  digging  of  deep  wells  thus  avoiding  the  surface 
water,  which  always  contains  much  organic  matter,  there  is 
believed  to  be  a  decrease  of  the  disease. 

As  blind  teeth  are  so  often  held  to  be  the  cause  of  the 
disease,  and  are  the  objective  point  of  so  much  treatment, 
inquiry  was  directed  toward  finding  the  proportion  of  affected 
animals  that  possessed  these  bodies,  and  thus  dissuade  some 
from  inflicting  unnecessary  and  useless  pain  upon  their  beasts. 
Of  twenty-eight  cases  examined  for  these  teeth  eleven  were 
found  to  be  without  them.  Neither  did  the  extraction  of  the 
teeth  have  any  appreciable  effect  upon  the  course  of  the  disease. 

SYMPTOMS  AND  CHARACTERISTICS. 

The  disease  presents  itself  under  such  a  variety  of  forms  that 
the  symptoms  of  any  one  case  will  not  serve  for  all.     The  dis- 
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ease  may  be  very  insidi6us  in  its  attack  and  mild  in  nature,  or 
it  may  be  very  acute  and  rapidly  fatal.  One  of  the  first 
symptoms  noticeable  is  the  dropping  of  the  croup.  This 
becomes  more  and  more  marked  as  the  disease  advances.  It 
is  usually  a  symptom  that  goes  unobserved  by  most  people. 
Following  this  is  weakness  of  the  back  and  enlargement  of  the 
bones  of  the  face  or  lower  jaw,  when  it  assumes  the  form  of 
Big-head,  or  of  the  shoulder,  when  it  is  known  as  Big-shoulder. 
Excessive  development  may  occur  in  one  or  all  of  these  bones 
at  the  same  time.  Other  bones  ^may  show  thickening  or 
excessive  roughness.  The  ribs  gradually  change  so  that  a 
round-barreled  horse  becomes  flat-sided  and  a  tendency  to 
hang  heavy  below.  The  back  becomes  straight,  and  the 
younger  the  animal  the  greater  the  tendency  to  become 
elevated  or  arched. 

Simultaneously  with  these  bony  changes  are  other  symp- 
toms, some  of  them  much  more  apparent  to  the  ey^.  A 
peculiar  lameness  precedes  or  accompanies  all  the  processes. 
The  lameness  comes  on  very  suddenly,  at  first  very  difficult  to 
locate,  appearing  at  one  time  to  be  in  one  joint,  and  found  in 
another  when  an  examination  is  made.  There  is  no  heat, 
swelling  or  pain  over  any  part  to  locate  it.  We  simply  know 
the  animal  is  lame.  The  lameness  is  of  a  very  migratory 
character,  being  in  one  limb  one  day  and  in  another  the  next. 
The  lameness  ceases  as  quick'ly  as  it  comes.  The  animal 
assumes  a  very  peculiar  gait.  There  is  little  shoulder  move- 
ment, the  steps  are  short,  executed  as  if  there  was  stiffness  in  all ' 
the  joints ;  the  hind  legs  are  carried  further  under  the  body  than 
natural,  thus  giving  the  appearance  of  kidney  trouble.  Many 
poor  animals  are  made  to  suffer  from  drenches  for  kidney 
disease  and  blisters  over  the  back  as  the  result  of  a  mistaken 
diagnosis. 

In  the  milder  forms  the  appetite  remains  about  normal, 
and  the  animal  is  capable  of  doing  fair  work.  In  other  cases  the 
appetite  persists,  but  the  animal  is  incapacitated  for  work.  The 
general  condition  remains  fair  until  after  the  disease  has  made 
severe  inroads  in  the  bony  system.  Decline  then  begins  and 
is  rapid.  The  temperature  in  the  mild  form  is  from  100.5  to 
102  degrees.  The  pulse  and  respirations  are  normal.  The 
animal  can  be  easily  exhausted  on  work  that  ordinarily  would 
be  light. 
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The  disease  often  abates  in  activity  for  several  da 
■or  even  a  couple  of  montha  or  more.  This  seems 
tendency  in  most  cases,  and  gives  rise  to  reports  of  c 
■are  without  foundation.  Some  of  those  who  maki 
ness  of  treating  the  disease  take  advantage  of  this,  ai 
the  animal  to  Uie  owner  at  an  opportane  time  to  mal 
fee. 

In  acute  cases  these  symptoms  are  more  severe  ai 
-each  other  in  rapid  succession.! 

In  the  enzo-otic  outbreaks  the  disease  may  attacl 
the  animals  very  feebly  and  only  partially  discommi 
for  a  month. 

One  attack  does  not  confer  immunity  from  a  sect 

POST  MORTEM. 

The  bones,  or  part  of  them,  are  found  to  be  enla 

-cancellated.  The  hard  surface  gives  way  to  small,  ro 
brittle  eminences.     The  large  bones  are  more  affected 

.-solid,  compact  ones,  yet  the  latter  do  not  wholly  esca 
hard  layer  on  the  outside  becomes  channeled  out  unti 
little  stronger  than  the  inner  part.     The  heads  bec( 

rspongy,  in  many  instances  separate  from  the  sUa 
articular  surface  of  the  vertebrsa  may  separate  from  i 
The  sutures  in  the  head  become  more  open,  so  that  ii 

-of  five  or  six  they  may  show  as  well  as  in  a  colt  of  tbrt 
months.  The  marrow  of  the  bone  becomes  changei 
liright  pink  to  a  duller,  yellowish-red  hue.  In  cons 
resembles  albumen,  and  when  the  bone  is  sectioned 

oat  as  if  under  pressure.     There  is  little  or  no  fat  in 

.although  there  may  be  considerable  in  other  parts  of  i 
This  becomes  very  evident  when  the  bones  are  pen 
bleach  in  the  weather.     The  mineral  elements  are  rei 

•quantity.  The  cartilagea  over  the  articular  surface 
involved,  and  either  reduned  in  thickness  or  complel 

-away.  The  inter-articular  ligaments  are  abnormal 
oped,  especially  in  the  small  of  the  back  (lumbar  regii 

Toughening  of  the  bony  surface  seems  to  be  largel; 
purpose  of  giving  them  additional  support.    The  rib 

iiennnHiuid  often  nrall<D(  otthlJniaUand  ickbilitr  tof«tDPOrli 
B  ofUn  riB«a  to  103  or  104  d^»eg  F.  ham  of  ippctits  ud  amu 
■■'    '         '  '  leieventwin  riM  were  frMlored  1 
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continued  cases,  approach  a  cylindrical  form.  The  craniunk 
is  not  involved  except  in  young  animals.  In  these  the  bones- 
may  thicken  unevenly  and  produce  strange  mental  manifesta- 
tions. They  may  also  bulge  forward,  as  in  cases  of  hydroce-^ 
phalus.  Roughening  of  the  neural  canal  has  also  been  ob« 
served.     Tendons  sometimes  break  from  their  attachments. 

t'ractures  tend  to  heal  with  more  rapidity  than  in  healthy 
bone. 

The  blood,  liver,  kidneys,  spleen,  and  other  glands  of  the 
body  were  studied,  but  nothing  that  could  be  considered  char- 
acteristic of  the  disease  was  found. 

Analysis  of  the  urine  to  determine  the  escape  of  mineral 
salts  was  only  given  a  brief  test.  The  indicationa.are  that  the 
escape  of  such  salts  in  mild  cases,  if  they  do  escape  by  the- 
kidneys,  is  too  slow  to  make  an  appreciable  difference. 

The  most  noticeable  change  was  in  the  large  quantity  of  al- 
bumen that  was  present.  During  the  course  of  the  disease  the- 
urine  is  but  little  affected  in  color,  odor  or  quantity. 

In  acute  cases  the  urine  becomes  so  modified  by  the  fever 
and  other  constitutional  disturbances  that  analysis  of  it  was  of 
little  value.  Furthermore,  the  variations  in  normal  urine 
may  be  as  great  as  in  that  of  the  diseased  subject. 

While  the  greater  part  of  the  work  upon  this  disease  waa 
in  progress  the  Station  was  not  equipped  for  making  a  study  * 
to  determine  the  presence  or  absence  of  bacteria.  Only  in 
the  last  animal  that  was  killed  was  such  a  study  possible^ 
Bacteria  were  found  in  the  jaw,  shoulder  (Humerus),  ribs  and 
vertebrse.  Whether  this  presence  was  accidental  (due  to  any 
other  diseased  condition  of  the  body),  or  peculiar  to  this  dis- 
ease, could  not  be  determined.  Only  future  study  can  tell.. 
Although  a  germ  theory  is  not  held  concerning  this  disease,  it 
is  well  worth  investigating. 

Big-head  is  sometimes  confounded  with  other  diseases. 
Not  every  case  of  obscure  lameness  is  due  to  Big-head.  En- 
largement over  the  face  may  be  temporary  and  occur  at  den- 
tition, or  be  due  to  a  diseased  tooth.  This  can  be  told  by  a 
careful  examination  of  the  teeth.  Rheumatism  is  similar  ta 
Big-head  in  its  attack,  and  in  its  disappearance  from  one  part 
of  the  body  to  occur  in  another.  In  Rheumatism  there  is 
always  local  evidence  of  the  disease.  A  weak  back  may  result 
from  many  causes.    It  is  only  by  making  a  close  study  of  all 
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the  symptoms  of  Big-head  that  a  differentiation  can  be  made 
between  it  and  other  diseases. 

TREATMENT.  ' 

We  are  not  prepared  to  offer  a  treatment  that  can  be  con- 
sidered a  cure.  If  it  has  been  shown  with  sufficient  clearness 
that  the  disease  is  not  local  but  general,  and  that  a  treatment 
which  has  for  its  end  a  local  effect  will  not  be  sufficient,  some- 
thing has  been  accomplished.  The  boring  of  holes  in  the 
side  of  the  face  or  jaw,  filling  them  with  arsenic,  iodine,  caustic 
potash,  or  applying  a  hot  iron,  can  have  but  a  local  effect  upon 
the  disease.  They  can  produce  intense  pain  and  suffering. 
These  remedies,  with  the  knocking  out  of  teeth,  and  setons 
are  the  means  used  by  ^'Big-head"  doctors.  Some  horses  do  make 
a  temporary  recovery  and  a  cure  is  reported.  The  change  of  feed, 
attention,  better  care  and  rest  are  more  potent  factors  in  bring- 
ing this  about  than  the  treatment.  This  intermittent  character 
or  abatement  of  active  changes  may  occur  in  any  case.  As  a 
rule,  it  is  only  of  short  duration.  Big-head  will  probably 
make  most  improvement  by  turning  out  to  pasture,  if  the 
pasture  is  good,  and  allowing  rest  for  five  or  six  months.  This 
should  be  supplemented  with  a  liberal  supply  of  lime,  or  lime 
water  (hard  water.)  The  lime  can  be  administered  in  the  form 
of  lime  water  by  dissolving  a  few  lumps  in  a  barrel.  The 
water,  if  not  stirred  or  shaken,  will  only  contain  a  certain 
amount,  and  may  be  used  without  doing  any  harm.  If  it  is 
stinted  or  shaken  it  will  hold  an  excess  in  suspension  and 
cause  alkalinity  of  the  stomach  and  irritation  of  the  mucous 
membranes.  The  most  successful  means  of  administering  the 
lime  is  in  the  form  of  the  dicalsic  phosphate.  This  can  be 
obtained  as  a  fertilizer,  and  is  made  from  bones,  such  as  used 
at  glue  factories,  treated  with  lime  water.  An  example  of 
such  fertilizer  is  Banner  Bone,  made  by  the  Michigan  Carbon 
Works.  It  is  inexpensive  as  compared  with  calcium  phosphate 
that  is  sold  at  drug  stores  for  such  purpose.  It  is  neutral, 
readily  soluble  in  the  juices  of  the  stomach,  and  can  be  given 
with  the  food.  One  or  two  tablespoonfuls  a  day  will  be  suffi- 
cient. There  is  no  danger  of  an  overdose,  but  trouble  in 
the  kidneys  or  bladder  might  arise  if  more  is  administered. 
It  is  a  fine  powder  and  odorless  and  tastekss,  so  that  stock 
will  eat  it  willingly  with  other  food. 
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Over  the  enlarged  bones  of  the  face  spirits  of  turpentine 
-or  a  very  mild  blister  may  be  applied  occasionally. 

The  feed  should  consist  of  oats  and  bran  as  the  concen- 
trated feed  in  the  place  of  com.  Root  crops  can  be  used  to 
good  advantage. 

For  imported  horses  more  care  should  be  given  to  them 
for  the  first  two  years  than  is  ordinarily  bestowed.  The 
practice  of  importing  the  horses  to  handle  the  tourist  trade  in 
the  winter,  and  then  selling  them  to  work  in  the  groves 
as  soon  as  that  business  is  over,  is  putting  them  to  work  that 
is  too  severe  at  a  time  when  they  are  not  acclimated.  If  they 
<^uld  be  given  a  little  lees  work  the  first  year  they  would  fare  ^  J 

much  better.  ^     I 

The  use  of  water  from  a  deep  well,  instead  of  from  lakes  1 

or  open  holes  six  or  eight  feet  deep  (erroneously  called  wells), 
is  advisable  as  a  preventive  measure  against  this  disease  as 
-well  as  many  others. 

No  animal  that  once  becomes  a£fected  ever  wholly 
recovers  from  the  eflfects. 

Avoid  purchasing  horses  with  coarse  bones  or  naturally 
rounded  faces. 

Better  save  your  money,  and  not  invest  in  prescriptions 
or  patent  preparations. 
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INTRODUCTION. 


It  is  the  duty  of  an  experimenter  to  record  and  publish 
the  result  of  his  work,  without  regard  to  the  opinions  or 
methods  which  others  may  hold  or  follow.  When  the  exper- 
imenter has  been  able  to  carry  on  but  a  few  experiments,  for 
only  a  few  years,  and  under  local  conditions  which  may  not 
prevail  elsewhere,  his  conclusions  will  not  always  be  found  to 
correspond  with  conclusions  which  may  be  reached  by  him, 
or  others,  after  wider  experience. 

Able  men  differ  in  regard  to  many  things.  They  differ  in 
regard  to  the  cultivation  of  pineapples.  Some  successful 
growers  pursue  methods  as  to  planting,  fertilizing,  and  appli- 
cations of  remedies,  which  differ  from  those  pursued  by  Dr. 
Washburn.  As  to  which  methods  are  best,  further  and  wider 
experience  must  decide.  Dr.  Washburn  can  x)nly  state  what 
he  has  done,  and  the  results  attained,  hoping  thus  to  give  a 
contribution  of  some  value  in  the  final  determination  of  the 
questions  involved. 

Some  delay  in  printing  this  bulletin  enables  me  to  say 
that  the  experience  at  Fort  Myers,  in  the  disastrous  winter 
through  which  we  have  just  passed,  has  been  most  encourag- 
ing. The  young  pines,  which  had  been  set  in  the  open  ground 
only  a  few  weeks,  or  three  or  four  months,  were  not  seriously 
injured.  The  pines  a  year  or  more  old  were  injured  about  33 
per  cent.,  the  plants  being  so  frozen  as  to  soften  and  decay. 
The  other  two-thirds  of  the  old  pines  are  looking  well, 
are  now  blooming,  and  promise  a  good  crop  in  '96.  Young 
pines  in  an  ordinary  pineapple  shed,  made  of  three-inch 
strips,  came  through  in  very  fine  condition. 

The  combined  effects  of  the  freeze  of  December,  '94,  and 
of  that  of  February,  '95,  did  not  seriously  injure  citrus  fruits. 
The  trees  did  not  lose  their  leaves;  many  of  them  are  now  in 
bloom,  and  others  will  bloom  soon ;  all  promise  a  large  crop 
the  present  year.  Much  fine  fruit  has  been  shipp^  from 
there  since  December.     At  the  Orlando  fair,  March  19-22, 
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all  visitors  had  a  chance  to  see  the  large  display  of  citniB 
fruits  and  of  vegetables  made  by  Lee  county,  in  diarge  of  a 
gentleman  from  Fort  Myers.  Many  of  the  guavas  are  sprout- 
ing from  branches  four  to  six  feet  from  the  ground;  the 
Avocado  pears  (alligator  pears)  are  sprouting  from  heights  of 
ten,  fifteen,  and  even  twenty  feet;  the  mangoes  are  growing 
luxuriantly,  and  will  give  a  crop  in  '96;  and  the  coooanuts 
are  growing-  and  blooming.  .         • , 

0.  CLUTE. 
'      Lake  City,  March  30,  1895. 


On  my  own  ground  and  on  the  grounds  of  the  Experi- 
ment Station  at  Fort  Myers,  Fla.,  I  have  grown  the  pineapple 
{Ananassa  saliva)  for  nine  years.  In  January,  1891,  I  began 
some  experiments  to  test  the  value  of  varieties,  and  the  cul- 
tivation and  fertilization  best  suited  to  this  fruit. 

SOIL. 

The  land  planted  was  the  common  pine  and  saw  palmetto 
land,  or  "flat-woods  land,*'  of  South  Florida,  of  rather  poor 
quality,  having  a  large  portion  of  silica  and  humus  at  the  sur- 
face, and  underlaid  at  the  depth  of  one  to  two  feet  with  a  stiff 
hard-pan,  which  effectually  prevents  leaching.  The  land  had 
been  cleared  of  pine  trees  and  palmetto  about  two  years 
before,  and  had  been  under  cultivation  for  that  length  of  tima 
It  lies  a  few  rods  from  the  water  on  the  south  bank  of  the 
Calooeahatchie  Bay,  a  mile  and  a  quarter  east  of  Fort  Myers 
courthouse. 

CLIMATE. 

The  climate  is,  apparently,  well  adapted  to  this  fruit. 
The  temperature  rarely  rises  above  90  degrees  in  the  summer, 
or  falls  below  40  degrees  in  the  winter,  but  occasionally  there 
is  a  frost.  It  will  be  seen  that,  in  the  winter  of  1893-94,  we 
had  frost  sufficient  to  injure  pineapples  that  were  mulched, 
though  pines  not  mulched,  on  beds  adjoining,  were  uninjured. 

Throughout  the  summer  sea8on,the  rains  are  frequent  and 
copious ;  but  in  the  winter  the  rains  are  much  less  frequent, 
though  we  have  always  had  enough  to  keep  the  pines  in  a 
thrifty  condition. 

SETTING  OUT  PLANTS. 

When  I  began  cultivating  pines  nine  years  ago,  I  care- 
fully followed  the  advice,  given  by  some  able  growers,  to  pull 
the  leaves  off  from  near  the  bottom  of  the  suckers  and  slips, 
and  to  cut  off  the  lower  end  or  hard  part,  before  planting. 
But  I  soon  became  convinced  that  the  plants  needed  to  be 
firmly  set  in  the  ground,  so  I  adopted  the  method  of  not  trim- 
ming them  at  all,  but  opened  the  ground  wide,  and  planted 
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the  slips  about  three  inches  deep,  and  the  suckers  about  six 
inches  deep,  covering  over  the  lower  leaves  and  tramping  the 
soil  firmly  upon  them.  I  found  that  plants  so  treated  grew  off 
more  rapidly,  and  made  stronger  stalks  and  larger  fruit  than 
did  those  plants  which  were  trimmed. 

The  pineapple  is  a  surface  feeder,  sending  out  lateral 
roots  from  the  spaces  just  above  the  lower  leaves  of  the  slips 
or  suckers,  hence  when  those  leavers  are  spread  out  and  covered 
firmly,  they  become  a  support  to  the  young  plant  and  no 
impediment  to  the  starting  or  the  growing  of  the  roots.  This 
method  saves  quite  an  amount  of  labor  and  expense. 

FERTILIZERS. 

The  pineapple  is  a  voracious  feeder.  It  requires  heavy 
fertilisdng.  Nitrogen,  phosphoric  acid  and  potash  are  all 
required  in  generous  amounts.  Perhaps  the  following  manures 
are  the  best  sources  from  which  to  obtain  these  requirements : 
Poultry  manure,  stable  manure,  guano,  blood  and  bone,  bone 
meal,  cottonseed  meal,  acid  phosphate,  sulphate  of  potash;  and 
well -rotted  muck.  If  compost  is  used,  it  should  be , well-rotted 
and  ready  for  assimilation.  Compost,  undergoing  fermenta- 
tion,-will  destroy  the  feeder  roots.  Pine  lands,  containing 
much  silica  and  vegetable  mould,  are  the  best  for  this  fruit, 
especially  if  there  is  a  good  foundation  to  prevent  leaching 
away  of  fertilizers  and  moisture. 

CULTIVATION. 

Clean  cultivating  is  best,  with  a  scuffle  hoe,  being  careful 
not  to  cut  the  feeder  roots,  which  are  found  one  to  two  inches 
below  the  surface.  Mulching  is  a  disadvantage,  for  while  the 
mulched  plants  are  green  and  thrifty,  they  are  too  susceptible 
to  frost.  If  planted  in  well  pulverized  rich  soil,  18  by  18 
inches,  the  plants  will  protect  each  other,  and  prevent  the 
fruit  from  falling  over  to  get  sun-burned. 

When  planted  close  together,  the  leaves  stand  more  erect, 
and  become  a  partial  shade  for  the  fruit  during  a  part  of  the 
day,  which  is  an  advantage.  If  set  close  together,  they  only 
require  cultivating  the  first  year,  as  the  plants  monopolize  the 
ground  and  keep  other  vegetation  down  when  one  year  old. 
I  find,  too,  that  pines  are  just  as  large  from  plants  set  18 
inches  by  1 8  inches  as  from  plants  set  four  feet  each  way. 
I  would  plant  closer  rather  than  farther  apart.   With  the  pine- 
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apple,  a8  with  everything  else,  the  less  injury  to  the  foliage 
the  better.  In  cultivating,  I  step  on  top  of  the  leaves,  as 
bending  them  down  does  no  great  amount  of  harm,  while 
striking  a  leaf  sideways  is  likely  to  tea|r  it  loose  and  injure  the 
stalk.  In  fertilizing  a  plat,  I  mix  the  fertilizers  Well  and  sow 
over  the  plants,  like  sowing  oats  broadcast,  and  let  the  dew 
and  rains  dissolve  and  carry  it  down. 

SOME  TROUBLES. 

FiBB — ^A  pineapple  farm  should  have  each  plat,  of  not 
more  than  an  acre,  with  a  clear  cultivated  strip,  four  feet  wide, 
around  it,  as  a  fire-guard,  for  if  fire  is  started  in  the  patch,  of 
a  dry  time,  it  is  impossible  to  put  it  out. 

Long  LsAF.^^^This  is  a  stunted  plant,  with  long,  narrow 
leaves;  when  discovered  should  be  taken  out,  as  they  will 
never  fruit.    Replace  with  new  plants. 

Sand. — The  sand  will  sometimes  accumulate  in  the  bud 
of  small  plants,  and  in  hot,  dry  weather  retard  their  growth. 
It  is  sometimes  taken  out  by  a  blast  of  air  from  a  force-pump, 
but  the  best  way  is  to  pour  a  jet  of  water  into  the  bud  from 
an  elevation  of  four  feet,  and  while  the  plant  is  wet  put  a  tea- 
spoonful  of  cottonseed  meal  into  the  bud;  this  forms  a  barrier, 
so  the  sand  that  again  gets  in  does  not  bum  the  plant.  The 
fertilizing  part  of  tiie  cottonseed  meal  is  utilized  by  the  plant, 
and  the  crude  portion  is  hardened  and  pushed  out  by  the 
growth  of  the  plant,  with  the  sand  adhering  to  it.  The  cotton- 
seed meal  must  be  put  in  as  often  as  needed,  generally  about 
three  limes  before  the  plant  is  out  of  the  way  of  the  sand. 

Red  Spider. — ^This  is  a  microscopical  insect,  that  feeds 
upon  the  tender  part  of  the  leaves  near  the  stalk,  causing 
more  or  less  injury.  For  their  destruction,  I  use  the  remedy 
recommended  by  Captain  Thomas  E.  Richards,  of  Eden,  Fla. 
Take  sulphur,  18  pounds;  lime,  20  pounds;  boil  in  20  gallons 
of  water,  forming  more  than  20  gallons  of  red  solution.  One 
gallon  put  into  a  barrel  of  water  makes  a  solution,  of  which  a 
gill  IB  poured  into  the  bud  of  each  plant.  This  is  fertilizer  as 
well  as  insecticide.    Repeat  as  often  as  necessary. 

EXPERIMENTS, 

1.  In  January,  1891,  one-twentieth  of  an  acre  was  set  out 
with  suckers  and  slips  of  Red  Spanish,  Sugar  Loaf  and 
Prickly  Cayenne,  two  by  four  feet  apart.    Sea-grass  had  been 
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plowed  under,  and  cow  manure  hoed  in,  a  month  before 
planting.  The  plants  grew  well  and  now  produce  fine,  large 
fruit,  but  the  fruit  falls  over  badly  and  sunburns. 

2.  In  February,  1892,  one-twentieth  of  an  acre  was 
planted  to  Red  Spanish,  Sugar  Loaf  and  Prickly  Cayenne,  set 
two  by  four  feet,  in  furrows  twelve  to  fourteeix  inches  deep ; 
fertilized  with  cottonseed  meal,  one  and  one-half  tons  per  acre, 
and  kainit,  500  pounds  per  acre.  In  June,  1893,  this  plat 
produced  a  little  fruit.     As  a  whole,  this  is  a  failure. 

3.  May  9  and  10,  1892,  one-twentieth  of  an  acre  was 
planted  with  suckers  of  Red  Spanish,  Sugar  Loaf  and 
Prickly  Cayenne,  set  three  feet  by  three  feet,  and  fertilized 
with  dark  cottonseed  meal  at  the  rate  of  one  and  one-half  tons 
per  acre.  In  1893,  this  plat  produced  rather  small  fruit,  but 
in  1894,  the  fruit  was  large  and  fine.  A  successful  plat,  but 
not  planted  close  enough,  as  the  pines  fall  over. 

4.  June  1  to  5,  1892,  one-twentieth  of  an  acre  was 
planted  with  Red  Spanish  suckers,  set  eighteen  inches  by 
eighteen  inches;  fertilized  with  compost  at  the  rate  of  two  tons 
per  acre,  and  top-dressed  with  hen-manure.  In  June,  1893, 
250  pineapples  were  gathered,  worth  five  cents  apiece.  In 
June,  1894,  586  pines  were  picked.  Of  these,  500  were  worth 
ten  cents  a  piece  in  the  Fort  Myers  market,  and  86  were  culls. 
The  plants  are  very  fine.  The  growth  has  been  excellent. 
Forty  of  these  pines  filled  a  barrel.  This  plat  a  complete  suc- 
cess. The  compost  used  was  mixed  after  the  following 
formula: 

Dark  Cottonseed  Meal 1,000  lbs. 

Kamit 500    " 

Acid  Phosphate 500    " 

Blood  and  Bone 500    " 

Cow  Manure 2,000    " 

5.  Planted  one-twentieth  of  an  acre  with  Red  Spanish 
suckers,  September  6, 1892 ;  fertilized  with  lime,  20  barrels 
per  acre,  and  muck,  400  cart-loads  per  acre,  and  mulched 
withjsalt  marsh  grass.  Planted  eighteen  by  eighteen  inches. 
Plants  tender  and  green,  grew  rapidly,  and  I  expected  them 
to  fruit  in  1893.  The  cold  weather  of  January,  1893,  killed 
most  of  the  foliage,  though  pines  on  unmulched  beds  five  feet 
away  were  not  injured.  They  did  not  fruit  till  late  in!l894, 
and  then  did  not  give  satisfaction. 
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6.  Bed  Spanish  slips  planted  October  13  and  14, 
1892,  on  one-twentieth  of  an  acre,  fertilized  heavily  with  com- 
post mentioned  above,  five  tons  per  acre,  and  mulched  with 
salt  marsh  grass;  set  out  eighteen  by  eighteen  inches.  In- 
jured by  cold  weather  in  January,  1893,  as  was  plat,  No.  5. 
Should  have  fruited  in  1894, but  failed  owing  to  mulching  and 
probably  also  compost,  in  which  there  was  likely  too  much 
fermentation  after  the  plants  were  set  out. 

7.  One-twentieth  of  an  acre,  planted  with  Spanish  slips 
October  18  and  19,  1892,  eighteen  by  eighteen  inches. 
Fertilized  heavily  with  compost  mentioned  above,  six  tons  per 
i^cre,  one  day  before  planting  out.  Should  have  fruited  in 
1894.  Over  half  of  the  plat  became  Long  Leaf,  which  was 
probably  caused  by  fermentation  of  the  compost.  This  com- 
post was  taken  from  the  bottom  of  the  pit,  and  had  not  passed 
through  fermentation  as  much  as  the  compost  used  in  plats 
No.  4  and  6.  If  the  compost  had  remained  in  the  ground  a 
month  before  the  plants  were  set,  the  plat,  doubtless,  would 
have  been  very  fine.  The  remarkable  success  of  plat  No.  8 
was  because  the  compost  was  from  the  top  of  the  pit  and  well 
fermented,  yet  the  topdressing  of  poultry  manure  was  worth 
still  more  than  the  compost.  I  do  not  approve  of  the  above 
formula  as  a  compost  for  pineapples.  It  was  not  of  my  choos- 
ing. I  would  much  prefer  cow-penned  land,  with  the  addi- 
tion of  two  tons  of  cottonseed  mecA  per  acre,  worked  in  two 
months  before  planting.  What  would  be  still  better  is  blood 
and  bone,  two  tons,  and  hen  manure,  two  tons^  or  guano. 
I  would  use  sulphate  of  potash  quite  freely,  after  the  plants 
are  one  year  old, 

8.  Planted  out  March  22,  1892.  In  1894,  about  one- 
fourth  of  the  plants  produced  small  apples,  worth  five  cents 
apiece.  Sugar  Loaf  and  Red  Spanish  slips  were  planted. 
This  plat  was  on  natural  land,  without  fertilization. 

VARIETIES. 

The  varieties  that  I  have  tested  are  the  Smooth  and  Prickly 
Cayenne,  the  Jamaica  Queen  and  Red  or  Scarlet  Spanish, 
often  known  as  the  Strawberry.  The  Sugar  Loaf  is  as  good 
as  any  for  table  use,  but  too  tender  for  commercial  purposes. 
These  varieties  are  all  tender,  juicy,  aromatic  and  sweet,  with 
sufficient  sub-acid.  The  Red  Spanish,  grown  in  this  soil  and 
climate^  is  scarcely  inferior  to  any  other  variety.    Dr.  Hanson 
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has  shipped  them  from  Fort  Myers  to  London,  England,  and 
they  went  through  in  a  fair  condition. 

CONCLUSIONS. 

1 .  My  experience  convinces  me  that  large  crops  of  excellent 
pines  can  be  grown  in  this  section,  if  good  cultivation  and 
abundant  fertilization  are  given.  I  know  that  pines  have 
been  successfully  grown  some  distance  north  of  here.  It  is 
altogether  probable  that  pines  can  be  grown  with  much  suc- 
cess in  all  places  in  Florida  in  this  latitude,  and  the  great  area 
south  of  here,  containing  silica  in  the  soil. 

2.  Pine  land,  saw- palmetto  land  and  hammock  ^  land, 
are  all  good  soil  for  pines,  if  the  fertilizers  are  suitably 
applied.  A  large  part  of  the  land  in  Lee,  Dade  and  Monroe 
counties,  including  the  Keys  on  the  Gulf  and  Atlantic  coasts, 
will  grow  pines  successfully.  In  many  sections  of  these  coun- 
ties, good  land  for  pines  can  now  be  bought  for  |5.00  an  acre, 
though  in  more  accessible  locations  the  price  is  higher. 

3.  Pines  need  generous  fertilization.  The  fertilizers  applied 
should  include  the  three  principal  plant  foods,  nitrogen, 
potash  and  phosphoric  acid.  These  foods  can  be  secured  from 
stable  manure,  poultry  manure  and  well-rotted  muck,  and 
commercial  fertilizers  combined  in  proper  proportions, 

4.  Pines  planted  eighteen  by  eighteen  inches  grow  well, 
are  easily  cultivated,  and  yield  large  crops.  When  planted 
in  this  way,  they  help  to  support  and  shade  each  other, 

5.  Mulched  pines,  in  locations  where  light  frosts  occa- 
sionally occur,  are  more  liable  to  injury  in  winter. 

6.  Great  care  is  needed  in  using  muck  and  all  composts 
to  have  them  thoroughly  decomposed  and  fermented.  Fer- 
mentation of  any  kind  is  injurious. 

7.  Suckers  and  slips  do  well  if  not  trimmed  in  any  way. 
I  plant  them  without  pulling  oflF  any  leaves,  and  without 
cutting  off  the  lower  end.  I  plant  them  with  the  lower  leaves 
spread  out  under  ground  and  with  the  soil  tramped  firmly 
on  the  leaves  and  around  the  stalk.  Captain  Horr,  of  Key 
West,  owning  a  large  pineapple  farm  on  one  of  the  Ten  Thou- 
sand Islands,  tells  me  he  has  abandoned  the  trimming  of  the 
plants,  and  would  not  have  them  trimmed,  if  done  for 
nothing,  as  his  experience  is  that  they  do  better  without  it. 

L.  C.  Washburn,  M.  D., 
Former  Superintendent  of  Sub-Experiment  Station. 
Fort  Myers,  Florida,  November,  1894. 
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PLATE  l.-(DISTOMUM    HEPATICUM.l 


Plate  II,  with  explanation  as  below  given,  is  a  reproduction  from  "Animal 
Parasites  of  Sheep,"  by  Dr.  Cooper  Cartice — by  the  courtesy  of  U.  S.Bureau  of 
Animal  Industry. 

DISTOMUM   HEPATICUM,  Linn. 

Plate  II. 

Figf  I.  Adult  fluke,  natural  size  :    la,  young  fluke,  natural  size.     (Raillet). 

Fig.  2.  Eggs  :  a,  egg  with  developing  embryo  ;  h,  ^gg  with  embryo  ;  c,  egg-shell. 

(Raillet.) 
Fig.  3.    Ciliated   and    free  embryo  :  a,  perforating  apparatus  ;    b^  ocular   spot. 

(Leuckart.) 
Fig.  4.  Encysted  embryo  found  in  snails.     (A.  P.  Thomas.) 
^Z-  5*  Diagram  of  digestive  apparatus  and  nervous  system  :  a,  mouth  sucker  ;  ^, 

pharnyx  ;  c,  oesophagus ;  d,  branches  of  intestine  ;  ^,  their  branchlets  ; 

/,  nerve  ganglia  ;  g,  ventral  nerve.     (Raillet). 
Fig.  6.  LimncEus  tninculatus,  the  principal  snail  which  is  the  larval  host  of  the 

fluke  in  Europe :  a,  natural  size.     (Raillet.) 
Fig.  7.  Redia  of  Dhtomum  h^paticum  :  a,  mouth  ;  d,  pharnyx  ;  c,  digestive  tube ; 

d,     the    so-called    germinative    cells    destined    to    produce    cercariac. 

(Leuckart.) 
Fig.  8.  Redia  containing  cercariae  :  a,  mouth  ;  /;,  pharnyx ;  c,  digestive  tube  ;  </,  </, 

cercarire.     (Leuckart.) 
Fig.  9.  Cercaria  dissected  from  its  cyst  :  a,  anterior  sucker  ;  ^,  ventral  sucker  ;  r, 

pharnyx  :    i/,   d^    branches    of    the    intestine    terminating    in    oeca. 

(Leuckart.) 
Fig.  10.  Grass  stal's  with  three  encysted  young  flukes.  «,  a.     (A..  P.  Thomas.) 
Fig.  II.  Free-swimming  cercaria  just  before  it  is  about  to  encyst.  (A.  P.  Thomas.) 
Fig.  12.  A  slightly  older  stage  than  Fig.  11.     (A.  P.  Thomas.) 
Fig.  13.  Genital  apparatus  of  the  liver  fluke  :  a,  digestive  tube  ;  b^  ventral  sucker  ; 

c,  anterior  testicle  ;  d,  its  deferent  canal  ;  ^,  posterior   testicle  ;  f,  its 

deferent  canal  ;  g,  seminal  vesicle  ;  A,  genital  sinus ;  f,  cirrhus  pouch  ; 

j\  ovary  ;  k,  oviduct ;  /,  shell-gland  ;  w,  yolk-glands ;  m,  longitudinal, 

and  0,  transverse  yolk-gland  canals  ;  /,  uterus ;  q,  vagina.  (Raillet.) 
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LIVER  FLUKE. 
LEECHES  IN  THE  LIVER. 

Distoma  hcpatica,  L. 
By  a.  W.  Bitting,  B.  S. 

While  investigating  the  external  disease  of  horses  and 
cattle,  called  ^^  Leeches/'  I  frequently  found  the  term  was 
applied  to  a  disease  among  cattle  of  a  wholly  different  charac- 
ter, and  due  to  the  presence  of  a  fluke  {Distoma  hqpatica,  L,)  in 
the  liver.  Letters  were  addressed  to  nearly  two  hundred 
butchers  and  stock  men  in  the  State.  From  the  answers  and 
specimens  received,  the  appended  map  has  been  prepared  to 
show  the  permanently  infected  area.  Very  few  replies  were 
received  from  the  southern  part  of  the  State,  so  that  the  region 
l3niDg  south  of  Tampa  on  the  west  coast,  to  Lake  Worth  on  the 
east  coast,  remains  for  future  investigation.  The  permanently 
infected  area  embraces  a  narrow  strip  from  fifteen  to  thirty 
miles  in  width  along  each  coast,  and  a  narrow  strip  along  the 
rivers  to  a  still  greater  distance  inland  from  their  mouths.     / 

The  flukes  are  sometimes  found  at  other  places,  but  such 
areas  do  not  seem  to  be  permanently  infected.  Cattle  that 
graze  upon  an  infected  area  may  be  driven  inland  and  carry 
the  flukes  for  months. 

DESCRIPTION    OP    THE    PARASITE. 

The  parasite  resembles  the  water  leech  very  much  in  gen- 
eral appearance.  (See  Plate  I.)  It  is  thin,  flat,  about  twice  as 
long  as  broad,  terminating  in  front  with  a  short  protuberance, 
sides  gradually  converge  from  front  to  the  rounding  posterior 
extremity.  They  measure  from  three-fourths  to  oue  and  one- 
fourth  inches  in  length.    They  have  a  palish  brown  color. 

They  are  found  in  the  bile  ducts  in  the  liver,  single  or  in 
great  masses.     Owing  to  their  presence  the  ducts  become  much 
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enlarged  and  depositions  of  dark  gritty  matter  occur.  The 
organ  is  rendered  unfit  for  food.  The  life  history  of .  the  par- 
asite is  one  of  continued  metamorphosis.  The  egg  is  hatched 
in  water.  A  snail  or  other  molusk  becomes  its  host  for  a  short 
time  until  a  change*  is  made.  It  then  leaves  its  host  and  be- 
comes encysted  on  the  stemd  of  grass,  or  floats  in  the  drinking 
water,  when  it  is  taken  into  the  stomach  of  a  cow  or  steer  while 
grazing  or  drinkmg.  Once  in  the  stomach  it  gains  entrance 
to  the  liver  through  the  bile  duct.  Here  it  matures,  lays  its 
eggs,  and  the  process  is  repeated. 

EFFECTS   UPON   THE    ANIMAL. 

Liver  flukes  in  sheep  produce  a  condition  known  as  rot.  As 
comparatively  few  sheep  are  raised  in  this  State,  and  these  are 
not  in  the  infected  districts,  no  damage  is  done  to  that  industry. 
The  chief  loss  comes  from  growing  cattle,  and  especially  from 
those  about  two  years  old.  Nearly  all  cattle  in  the  infected 
sections  have  some  flukes  in  their  livers.  If  only  a  few,  little  or 
no  effect  can  be  observed ;  they  are  found  in  the  best  beeves. 
When  they  are  numerous  they  may  plug  the  bile  ducts,  and 
otherwise  so  irritate  the  organ  that  a  general  disturbance  of 
physiological  functions  is  the  result.  Digestion  becomes  irreg- 
ular or  incomplete,  bile  is  forced  into  the  circulation,  the 
mucous  membranes  of  the  mouth  and  eyes  become  yellow. 
The  animal  is  unthrifty,  although  it  may  eat  heartily.  The 
belly  becomes  dependent  and  the  brisket  and  space  between 
the  jaws  may  become  filled  with  a  watery  fluid.  The  animal 
becomes  emaciated  and  either  dies  or  drags  along  for  several 
months  and  then  makes  a  recovery. 

TREATMENT. 

Medical  treatment  is  not  a  success.  The  drugs  cannot 
come  in  direct  contact  with  the  parasite,  but  must  first  be 
taken  up  by  the  host,  so  that  it  reaches  the  parasite  in  an 
exceedingly  dilute  form,  or  as  a  completely  changed  agent 


Map  shoviring  the  area  permanently  infected  with  DUtoma  Hepaiiea.       Represented  by  shaded  lines. 
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More  is  to  be  gained  by  careful  selection  of  the  pasture,  espe- 
cially for  animals  under  two  years  old.  Very  low  pastures  are 
to  be  avoided,  as  it  is  iiji  these  that  the  parasite  lives. 


SOUTHERN  CATTLE  FEVEJR. 
Synonyms :      Texas  Fever;  Spanish  Fever;  Spleenic  Apoplexy. 

By  a.  W,  Bitting,  B.  S. 

There  is  much  less  known  of  Southern  Cattle  Fever  in  this 
State  than  in  the  States  north.  This  is  probably  true  of  all 
the  States  in  the  extreme  southerly  tier,  yet  each  year  the  Sec- 
retary of  Agriculture  defines  the  line  between  the  region  that 
is  infected  and  that  which  is  free,  and  no  cattle  can  pass  from 
the  south  to  the  north  except  under  specific  regulations.  The 
peculiarity  of  Southern  Fever  is  that  southern  stock  that  are 
apparently  healthy  are  capable  of  causing  this  disease  in 
northern  cattle,  or  other  cattle  that  are  free  from  it. 

The  object  of  this  article  is  to  give  only  a  very  brief  de- 
scription of  the  symptoms  of  the  diseasCyto  call  attention  to  the 
fact  that  there  are  farms  that  are  free  from  the  disease  in  this 
State,  and  to  warn  those  who  are  desirous  of  improving  the 
common  stock  that  it  is  not  wisdom  to  make  importations  of 
cattle  from  north  of  the  Southern  Cattle  Fever  line.  For  a  full 
dissertation  upon  the  disease  the  reader  is  referred  to  reports  by 
the  Bureau  of  Animal  Industry. 

Southern  Cattle  Fever  may  occur  in  the  acute  or  chronic 
form.  In  the  acute  form  it  is  of  short  duration  and  frequently 
fatal — ^particularly  so  to  imported  stock.  In  the  chronic  form 
it  passes  unrecognized,  or  is  treated  as  some  other  malady. 
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If  northern  or  npn-infected  cattle  oome  in  contact  with 
infected  cattle  the  disease  will  develop  in  from  two  weeks  to 
three  months. '  The  symptoms  come  on  rather  suddenly,  the 
acute  form  running  its  whole  course  in  from  two  days  to  a  lit- 
tle more  than  a  week.  The  first  symptoms  are  dullness,  drop- 
ping of  the  ears,  sluggish  look  from  the  eye,  loss  of  appetite 
and  sudden  diminution  of  the  flow  of  milk  in  milch  cows. 
The  bowels  are  more  or  less  constipated,  faeces  dry  and  streaked 
with  blood  and  mucous.  Fever  rises  on  the  second  day  and  the 
temperature  goea  to  103-105°  F.  The  pulse  is  rapid  and 
breathing  hurried.  There  is  a  decided  weakness  of  the  back, 
so  the  animal  remains  lying  down.  There  is  little  thirst. 
The  urine  is  probably  lessened  in  quantity,  but  gradually  in- 
creases in  color  as  the  disease  progresses  until  it  is  very  red. 
Death  or  recovery  takes  place  inside  of  a  week. 

A  post-mortem  shows  very  little  blood  in  the  skin  or  mua- 
cles,  and  the  fat  is  a  brownish  yellow.  The  bile  is  in  very 
large  quantities  in  the  gall  bladder,  and  the  intestines  and  the 
liver  are  very  yellow.  The  spleen  (milt)  is  enlarged  from  three 
to  six  times  its  normal  size,  and  is  of  very  blackish  pulpy  con- 
sistency. The  kidneys  are  congested.  The  blood  is  in  small 
quantity  and  coagulated.     Decomposition  is  rapid. 

The  acute  type  of  this  disease  is  not  of  very  frequent  oc- 
currence among  native  cattle,  but  does  occur  often  enough  to 
make  it  important  that  it  should  be  better  known.  A  brief 
history  of  an  outbreak  among  the  cattle  belongiug  to  Mr. 
Cooper,  of  Tallahassee,  will  serve  as  a  type.  It  shows,  too, 
that  some  farms  are  free  from  the  disease,  and  that  it  is  unsafe 
to  move  animals  from  them  to  infected  premises,  lest  the  ani- 
mals so  moved  should  contract  the  disease. 

Mr.  Cooper  engaged  in  the  dairy  industry  northwest  of 
Tallahassee  for  a  number  of  years.  He  had  good  cows,  kept 
them  always  upon  his  own  premises,  and  allowed  none  to  en- 
ter. He  kept  them  scrupulously  clean  and  free  from  ticks.  At 
only  one  time  did  he  buy  an  animal  to  take  on  his  farm,  and 


87 

then  kept  it  for  a  few  days  until  all  ticks  could  be  removed 
before  admitting  it  to  the  other  cattle.  This  was  in  June, 
1891.  , 

In  Januaiy,  1893,  he  came  in  possession  of  a  fiarm  and 
herd  of  Jerseys  south  of  Tallahassee,  a  distance  of  a  couple  of 
miles  from  his  former  place.  The  land  and  water  were  about 
the  same.  On  the  29th  he  transferred  his  cattle  (fourteen 
head)  to  the  newly  acquired  place  among  the  new  cattle. 
Everything  went  well  until  February  10th,  when  one  cow  was 
found  to  .b^  ill.  Her  attack  was  acute  but  did  not  develop 
into  a  severe  form.     She  recovered  in  about  a  week. 

On  the  11th  two  more  became  affected.  One  died  on  the 
fourth  day  and  the  other  on  the  fifth  day  succeeding  the 
attack. 

On  the  15th  another  became  affected  and  died  on  the 
16th. 

On  the  17th  five  of  the  younger  animals  became  affected, 
but  all  recovered. 

During  the  next  two  weeks  all  the  cattle  that  were  moved 
became  affected,  but  none  died. 

Those  that  died  were  soon  due  to  give  birth.  None  of 
the  cattle  that  were  already  on  the  place  showed  any  symp- 
toms of  disease. 

The  animal  that  was  taken  to  the  former  place  in  1891 
became  mildly  affected.  While  we  had  no  means  of  deter- 
mining to  a  certainty  whether  she  bad  come  from  an  infec- 
tious farm,  the  probabilities  were  almost  beyond  a  doubt  that 
she  had.  If  she  did  come  from  an  infected  place  to  the  former 
non-infected  farm,  then  she  lost  immunity  against  the  disease 
in  nineteen  months. 

All  these  cattle  were  examined  for  ticks,  and  all  found  to 
have  them  in  greater  or  less  numbers.  Most  of  them  were 
very  young,  showing  that  they  had  been  there  but  a  short 
time.  The  cattle  that  had  been  on  the  farm  continuously 
were  badly  infected.     As  the  Bureau  of  Animal  Industry  hao^ 
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represented  the  tick  to  be  an  important  factor  in  conveying 
the  disease,  this  would  seem  to  lend  proof  to  their  position. 

As  an  example  of  the  disease  occurring  in  imported  stock, 
a  carload  of  milch  cows  were  brought  from  the  North  to  Titus- 
yille  and  all  died  in  a  few  weeks.  Many  similar  ventures  have 
resulted  in  a  similar  manner.  Many  immigrants  bring  cows 
with  them,  and  these  can  attest  to  the  fact  that  few  survive. 

There  are  good  breeders  of  cattle  south  of  the  Southern 
Fever  line,  and  to  those  who  wish  to  purchase  stock  to  improve 
the  common  grade,  our  advice  would  be  to  buy  from 
them.  The  risks  of  importation  from  the  North  are  large. 
In  addition  to  liability  to  contracting  Southern  Cattle  Fever 
the  northern  cow  is  not  always  easy  to  acclimate. 
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SAN  JOSE  SCALK 


(Aspidiotua  Pernicioms,  Com,) 

This  inflect  was  brought  into  California  about  1870, 
It  18  thought  to  have  been  brought  from  Chili.  About 
1873  it  was  known  as  the  San  Jose  Scale  from  its  inhab- 
iting the  San  Jose  district  In  1880  Pro£  J.  H. 
Comstock  collected  it  and  named  it  as  above.  By  1892 
this  insect  had  spread  through  all  the  fruit-growing 
regions  of  California,  and  northward  into  Oregon  and 
Washington.  While  it  was  being  imported  to  our  State, 
about  that  time,  no  one  seemed  to  be  acquainted  with  the 
pesL 

It  resembles  the  less  destructive  scales  so  much  that 
its  introduction  and  spread  among  the  growers  of  decid- 
ious  fruits  at  DeFuniak  was  not  looked  upon  with  suspi- 
cion until  it  had  made  serious  inroads  into  orchards,  and 
had  killed  out  at  least  one.  The  ordinary  long  scale  of 
the  apple  resembles  this  insect  so  much,  to  the  untrained 
eye,  that  several  orchardists  insisted  that  it  "never  did 
any  harm  on  our  apple  trees.''  i 

When  it  was  learned  through  Insect  Life  that  this 
pest  had  made  its  appearance  in  the  East,  dilligent  atten- 
tion was  paid  to  all  orchards  that  were  reported  as  not 
doing  well. 

SCALB  DISCOVBRSD. 

While  taking  part  in  a  farmers'  session  of  the  Chi^ 

tauqua  at  DeFuniak,  Mr.  O.  W.  Mellish  handed  me  some 

specimens  of  infested  twigs  that  were  at  once  suspected  as 
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being  cases  of  San  Jose  Scale.  On  taking  these  to  the 
laboratory  at  Lake  City  the  suspicion  was  confirmed  by 
a  study  with  the  microscope.  As  a  report  of  the  presence 
of  this  insect  would  be  very  damaging  to  any  fruit-grow- 
ing section  specimens  were  forwarded  to  Mr.  William  H. 
Ashmead,  an  entomologist  investigator  in  the  United 
States  Department  of  Agriculture,  so  as  to  avoid  any  pos- 
sible mistake.  Mr.  Ashmead  pronounced  it  the  San  Jose 
Scale.  This  was  the  first  intimation  that  the  entomol- 
ogist of  the  Department  of  Agriculture  had  of  the  presence 
of  this  pest  in  Florida.  On  April  7,  1894,  they  pub- 
lished a  notice  of  the  presence  of  this  scale  at  DeFuniak. 
I  intended  to  publish  a  notice  of  the  same  nature  in  the 
agricultural  papers,  but  as  the  above-mentioned  notice 
appeared  before  our  notice  was  mailed  it  was  not  sent 
out. 

FIELDS  EXAMINED. 

As  soon  as  it  was  definitely  known  that  the  pest  was 
in  the  State,  the  Experiment  Station  Entomologist  was 
sent  at  once  to  the  infested  orchards  to  ascertain  to  what 
extent  the  insect  had  spread,  and  also  to  learn  just  how 
badly  the  orchards  were  infested. 

On  examination  several  orchards  were  found  to  be 
infested  to  such  an  extent  that  it  seemed  unprofitable  to 
work  on  them.  Out  of  about  1,200  acres  of  orchards  that 
lie  around  DeFuniak,  160  or  200  acres  were  found  to  be 
infested. 

SOURCE   OF    INSECT. 

After  locating  the  infested  orchards,  and  noting  the 
severity  in  each  of  them,  dilligent  inquiry  was  made  to 
ascertain  the  source  of  infectidn.  It  was  at  fitst  thought 
the  pest  came  from  a  single  orchard  and  that  it  possibly 
originated  from  a  single  tree,  but  further  study* showed 
that  this  was  not  the  case,  but  that  some  infested  nursery 
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had   sent  a  shipment  of  trees,  and  the  indications  are 
that  there  have  been  repeated  importations. 

The  first  orchard  in  which  they  made  their  appear- 
ance is  now  practically  killed  out ;  there  are  less  than  5 
per  cent,  of  the  trees  remaining,  and  these  are  scattered 
over  the  whole  field.  No  efiorts  were  made  until  last 
year  to  destroy  the  insects.  It  is  said  to  be  about  six 
years  since  the  first  orchard  showed  a  diseased  condition. 

It  would  seem  very  remarkable  indeed  if  this  were 
the  only  place  in  the  State  infested,  because  the  nursery 
stock  comes  largely  from  the  same  places.  However, 
only  one  other  location  has  been  found,  and  this  was 
stamped  out  immediately  by  burning  the  infested  trees. 
As  this  was  on  stock  only  one  year  from  the  nursery,  the 
loss  was  not  very  heavy.  The  nursery  that  sent  the 
stock  out  was  visited  immediately,  but  no  trace  of  locale 
could  be  found  on  the  premises.  Just  how  the  treea 
became  infested  could  not  be  learned. 

If  there  are  no  other  districts  in  Florida  infested  by  thia 
scale  it  seems  quite  probable  that  no  new  importations  will 
be  made.  The  fruit  growers  are  quite  aware  of  the  danger 
attending  such  an  introduction,  and  the  nurserymen  will 
do  all  they  can  to  keep  from  receiving  such  notoriety. 
The  greatest  danger,  then,  to  our  State  is  that  the  insect 
may  be  present  in  not  a  few  groves  and  orchards  in. 
small  numbers  without  the  owners  being  aware  of  it. 

INFESTED    NURSERIES. 

Competent  entomologists  have  reported  two  nur- 
series in  New  Jersey,  several  on  Long  Island.  N.  Y.,  and 
one  in  Missouri.  None  of  the  Southern  establishments 
have  been  discovered  as  disseminating  or  containing 
diseased  stock,  but  that  should  not  allow  us  to  be  any 
the  less  cautious  and  suspicious.  It  does  not  follow  that 
because  the  scale  has  not  be^  discovered  in  an  orchard 
or  nursery  that  it  is  not  there. 
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It  ocoarred  several  times,  while  I  was  inspecting 
orchards  at  DeFuniak,  that  only  one  tree  oat  of  a  hun- 
dred was  found  to  contain  any  insects  at  all,  but  the 
presence  of  a  single  infested  tree  is  as  dangerous  to  an 
orchard  as  a  single  case  of  cholera  is  to  a  community. 

We  have  all  reason  to  believe  that  the  dissemina- 
tion of  diseased  trees  by  nurserymen  was  entirely  free  of 
any  bad  intention,  and  due  to  an  ignorance  of  the  pres- 
ence of  the  scale.  As  soon  as  the  presence  of  this  pest 
was  discovered  all  efforts  were  made  to  stamp  it  out 

OCCURRENCES  IK  THE  BAST. 

So  far  the  insect  has  been  found,  in  the  East,  in  the 
following  States:  Missouri,  Indiana,  Ohio,  Maryland, 
New  Jersey,  New  York,  Pennsylvania,  Virginia,  and 
Florida.  New  Jersey  and  Missouri  seem  to  be  laigely 
responsible  for  its  dissemination  in  the  East  They  have 
been  traced  directly  from  New  Jersey  to  California.  They 
were  brought  to  New  Jersey  on  some  Kelsey  plum  trees 
in  1886  or  1887.  While  the  original  trees  were  destroyed 
it  v\  as  not  done  until  after  the  scale  had  infested  consid- 
erable other  nursery  stock. 

VARIETIES  OF  FRUITS  INFESTED. 

There  are  a  great  many  varieties  of  fruits  infested, 
especially  those  belonging  to  the  Rose  family,  (order 
Bo8ace«i).  All  varieties  of  pears,  plums  and  peaches  are 
liable  to  be  attacked,  apples,  cherries  and  quince 
are  also  attacked,  but  as  these  are  not  grown  for  profit 
in  this  State,  they  need  not  be  considered  further  than 
that  they  are  hosts  for  these  pests.  We  have  reports  abo 
of  their  occurring  on  EDglish  walnuts,  European  elm^ 
persimmon  and  rose  bushes. 

The  Japanese  plums  (not  loquats  or  medlars)  are 
most  severely  attacked ;  next  to  these  are  peaches.  Apple 
trees  are  often  attacked  severely,  but  these  are  so  few  and 
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«o  scattered  in  this  district  that  they  are  not  of  much 
economic  importance.  Of  the  pears  the  LeConte  and 
Kei£Fer  varieties  are  least  attacked.  These  varieties  are 
almost  immune,  but  as  they  support  the  insect,  an 
infested  LeConte  or  Keiffer  tree  must  always  be  considered 
a  source  of  infection  for  less  hardy  varieties.  Some 
Bartletts  are  so  deformed  by  the  pest  that  they  could 
scarcely  be  recognized.  Professor  Smith  finds  that  the 
LeContes  suffer  more  from  the  insect  than  the  Keiffers  in 
New  Jersey,  while  observations  indicate  that  the  reverse 
is  true  here.  In  an  orchard  that  is  made  up  of  plums 
and  LeContes  the  insects  have  nearly  ruined  the  plums, 
while  the  pears  are  apparently  as  vigorous  as  though  no 
scale  were  present.  There  are  thirty-seven  trees  to  the 
row,  and  the  two  kinds  are  planted  alongside  of  one 
another.  The  orchard  was  cultivated  regardless  of 
variety.  Beyond  the  fourth  row  of  pears,  from  the 
plums  it  was  difiScult  to  find  any  scale. 

Adjoining  this  orchard  there  was  an  orchard  of  sixty 
trees  obtained  from  a  large  Georgia  nursery.  In  1892  it 
was  noticed  that  this  was  diseased,  in  the  fall  of  '94 
three-fourths  of  the  trees  were  dead,  ten  trees  were  still 
healthy  looking,  Ikit  covered  with  scale,  and  the  rest  were 
flickly. 

REMEDIES. 

The  remedies  used  were  those  suggested  by  the  Div. 
of  Entomology,  U.  S.  D.  A.;  Kerosene  Emulsion  and  Besin 
Wash.  Below  are  given  formulsD  and  directions  for  pre- 
paring these  insecticides  : 

KEBO0BIIB  BMUUSION. 

Soap  (hard  or  whale  oil) |  pound 

Water 1  gallon 

Kerosene 2  gallons 
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PREPARATION. 


Dissolve  a  half  pound  of  hard  soap  in  a  gallon  of 
boiling  water.  The  soap  will  dissolve  more  quickly  if  it 
is  cut  into  small  pieces,  and  the  water,  with  the  soap  in  it, 
stirred  while  heating:  The  heating  may  be  done  in  an 
ordinary  iron  kettle.  When  the  water  is  heated  to  boil- 
ing and  the  soap  all  dissolved,  the  kettle  may  be  removed 
from  the  fire  and  the  kerosene  added,  care  being  taken  not 
to  ignite  the  kerosene.  After  the  kerosene  has  been  added 
the  mixture  should  be  thoroughly  churned  for  ten  min- 
utes. A  good  way  is  to  force  it  through  a  spray  pump 
back  into  the  kettle  several  times.  Emulsion  prepared 
over  a  fire  with  the  water  near  boiling  kept  two  years 
without  separating  entirely. 

In  making  kerosene  emulsion  there  are  two  points  to 
be  kept  in  mind  constantly.  1st.  To  keep  the  water  and 
kerosene  just  as  hot  as  possible  without  igniting  the  kero- 
sene. 2d.  That  during  this  time  the  material  must  be 
thoroughly  and  vigorously  agitated.  Merely  stirring  with 
a  paddle  will  not  do.  Nor  will  it  make  emulsion  by  using 
warm  water.  The  nearer  the  igniting  point  of  the  kero- 
sene and  the  harder  the  material  is  churned,  the  better 
will  be  the  emulsion. 

The  emulsion  may  be  tested  by  placing  a  corked 
bottle  full  of  it  in  a  cool  place  for  twenty-four  hours ;  if  no 
clear  liquid  rises  to  the  top  nor  dark  liquid  settles  to  the 
bottom;  the  emulsion  may  be  considered  good. 

Some  trouble  has  been  reported  from  the  use  of  hard 
water ;  it  is  therefore  recommended  that  rain  water  be 
used  in  those  districts  that  have  hard  water. 

When  ready  to  use  take  one  part  of  the  preparation 
and  nine  of  water;  stir  it  until  it  is  mixed  evenly,  and 
apply. 

This  insecticide  is  recommended  for  insects  that 
obtain  their  food   by  piercing  plants  and   sucking  the 
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sap,  as  plant  lice.  It  is  also  an  excellent  remedy  for  the 
young  scale  before  the  wax  has  been  secreted.  This  has 
also  proven  an  excellent  wash  to  kill  lice  and  other  par- 
asites on  animals.  Care  must  be  taken,  however,  that  no 
free  kerosene  remains,  as  this  will  rise  on  the  mixture  and 
coming  in  contact  with  some  tender-skinned  animals 
might  cause  the  hair  to  fall.  When  diluted  with  twelve 
parts  of  water  it  has  given  excellent  results  in  killing 
lice  on  cattle.  It  is  applied  to  the  animal  with  a  spray 
or  force  pump. 

RESIN    WASH 

is  one  recommended  by  the  Division  of  Entomology, 
United  States  Department  of  Agriculture,  as  a  summer 
wash  for  the  San  Jose  scale. 

• 

Resin 20  pounds 

Caustic  Soda  (70  per  cent  strength) 5  pounds 

Fish  Oil .' 3  pints 

Water  to  make 100  gallons 

PREPARATION. 

Place  the  resin,  soda  and  fish  oil  in  a  large  kettle, 
put  in  enough  water  to  cover  four  or  five  inches  deep; 
then  boil  for  an  hour  or  an  hour  and  a  half,  when  the 
liquid  will  be  a  dark,  coffee-brown  color.  Water'  is 
added  gradually  and  the  liquid  stirred  to  keep  it  mixed 
evenly. 

RESIN    WASH    FOR    WINTER. 

Resin 30    pounds 

Caustic  Soda  (70  per  cent  strength) 9    pounds 

Fish  Oil 4J  pints 

THE   TWO  REMEDIES  COMPARED. 

Both  the  Kerosene  Emulsion  and  Resin  Wash  were 
used  in  orchards  at  DeFuniak  with  good  effects. 

jRmn  Wash — At  first  the  formula  for  summer  Resin 
Wash  was  used,  but  the  strength  was  gradually  increased 
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to  that  of  the  Winter  Resin  Wash.  This  killed  aU  the 
yoang  scale  and  nearly  all  of  the  older  ones^  but  a  few  of 
the  places  on  the  trees  were  not  touched  and  consequently 
it  failed  to  kill  all  insects.  During  the  fall  the  insects 
secrete  themselves  between  the  bud  and  the  portion  that 
holds  the  leaf.  These  places  form  small  pockets,  or 
recesses,  that  the  insecticide  does  not  enter,  hence  does 
not  cover  theuL  Insects  hidden  in  such  places  escape  to 
start  new  broods. 

SPKAY  THOKOUGHLY. 

In  using  either  of  the  above  insecticides  it  must  be 
remembered  that  only  such  insects  are  killed  as  are  cov- 
ered with  the  material,  hence,  any  portion  of  the  tree  left 
unsprayed  may  carry  the  disease  over.  This  was  very 
noticeable  this  year,  wherever  last  year's  work  had  been 
done  thoroughly  there  were  few  insects  to  be  found. 

Some  trees  were  tried  as  special  tests,  and  com- 
pletely covered  with  the  wash,  with  a  view  of  noticing 
the  effect  on  the  tree;  no  live  scale  could  be  discovered  by 
a  most  dilligent  search  and  the  trees  were  not  killed. 

An  orchard  that  was  considered  worthless  last  year, 
when  treated  to  a  thorough  spraying  of  Winter  Resin 
Wash  was  almost  entirely  free  this  year.  However,  it 
did  nearly  as  effective  work  on  the  flower  buds  for  this 
spring,  nearly  all  of  which  were  killed. 

don't  use  thb  wiktbb  wash  in  wintkb. 

The  term  "Winter  Resin  Wash"  was  given  to  this 
formula  because  the  trees  in  the  Northern  climates  pass 
through  a  long  dormant  state  in  winter,  and  are  not 
easily  hurt  in  this  condition!  In  such  climates  it  was 
found  that  the  trees  could  stand  a  much  stronger  insecti- 
cide during  the  winter.  In  our  State  the  fall  merges 
into  spring,  and  the  trees  do  not  take  on  the  dormant 
winter  state.     Very  often  the  early  peaches  begin  to 
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bloom  in  December,  and  continue  to  send  forth  a  few 
blossoms  daring  warm  spells  until  the  spring  bloom  has 
disappeared. 

A  very  interesting  fact  was  developed  during  the 
work.  Where  the  Winter  Resin  Wash  was  used  later 
than  the  first  week  of  November  it  killed  a  great  many 
flower  buds.  The  damage  increased  with  the  thorough- 
ness of  the  spraying,  and  with  the  advance  towards 
spring.  In  some  orchards  where  the  application  was 
thorough  and  late  (about  February)  practically  all  the 
fruit  buds  were  killed,  but  no  other  damage  was  percepti- 
ble. 

A  very  good  illustration  of  the  critical  strength  of 
the  Resin  Wash  occurred  in  a  seven-acre  orchard.  In 
the  forenoon  the  usual  winter  wash  was  used,  at  noon 
the  strength  was  increased.  The  portion  of  the  orchard 
treated  in  the  afternoon  bore  practically  no  fruit,  and  the 
scale  was  also  much  less  severe.  The  orchard  was 
sprayed  about  November  1. 

KEROSENB    EMULSION. 

This  substance  was  used  about  double  strength  on 
several  orchards,  including  the  one  on  the  DeFuniak 
branch  Experiment  Station.  Superintendent  Stubbs  had 
this  orchard  treated  about  the  last  of  October.  The 
insects  were  not  severe  on  the  premises.  This  year  there 
seemed  to  be  even  more  than  tiiere  were  last  year. 

As  this  seems  to  be  the  usual  verdict  on  the  use  of 
Kerosene  Emulsion  we  would  not  recommend  it  as  the 
most  effective  remedy.  It  has  the  advantage  over  Resin 
Wash  that  it  is  not  liable  to  injure  the  trees  or  fruit,  and 
that  it  can  be  used  at  any  time  during  the  summer.  It 
would  probably  have  little  value  as  a  winter  wash. 

If  used  it  will  be  necessary  to  repeat  the  spraying  at 
shorter  intervals  than  in  the  case  of  the  Resin  Wash. 


102 


COMPARISON    OP    KEROSENE    EMULSION    AND    RESIN    WASH. 

Cost  of  material  for  makiug  100  gallons  Kerosene 
Emulsion: 

5  Pounds  Hard  Soap,  at  3c I  .15 

20  Gallons  Kerosene,  at  18c.. 3.60 

$3.75 
Cost  of  material  for    making    100    gallons    Resin 
Wash: 

20  Pounds  Reain,  $1.80  per  barrel 18 

5  Pound  Caustic  Soda,  .6J 32J 

3  Pints  Fish  Oil,  .60  per  gallon 22^ 

.73 
The  formula  for  summer  wash  is  used,  because  it  is 
as  eflFective  as  the  Kerosene  Emulsion.  The  labor  (rf 
preparing  is  about  the  same  for  each.  The  Winter 
Resin  Wash,  on  the  same  basis,  will  cost  |1.19i  per  hun- 
dred gallons. 

SPRAY  DURING  DRY  SEASON. 

Several  orchards  were  sprayed  just  before  heavy 
rains.  The  result  of  the  work  in  such  cases  was  far  from 
as  satisfactory  as  in  the  cases  where  the  spraying  was  fol- 
lowed by  dry  weather.  The  reason  for  the  less  eflTective- 
ness  in  the  rainy  season  is  that  the  insecticide,  which 
forms  a  coating  over  the  insect  to  smother  it,  is  washed 
off  before  the  insect  is  killed. 

PERSISTENCY  OF  THE  PEST. 

It  is  certainly  very  difficult  to  eradicate  the  pest 
when  it  has  once  established  itself.  While  the  spraying 
solution  may  kill  all  it  comes  in  contact  with,  it  will  be 
found  exceedingly  difficult  to  reach  every  insect  on  the 
tree.  There  will  be  v^ry  little  trouble,  however,  to  keep 
the  pest  down,  and  to  prevent  its  spreading  to  young 
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orchards,  if  one  uses  the  spraying  solutions  at  the  proper 
times  and  uees  them  thoroughly. 

There  are  other  insecticides  and  other  methods  that 
might  be  used  in  combatting  this  insect,  but  as  these 
could  not  at  the  time  be  tested  we  cannot  report  on  them. 

The  use  of  cyanide  gas  and  tents  is  commended 
where  one  has  a  small  orchard.  This  method  is  said  to 
kill  out  the  last  remnant  of  the  scale,  but  it  is  expensive 
and  tedious. 

NATURAL    ENEMIES. 

The  officers  of  the  Division  of  Entomology,  in  the 
Department  of  Agriculture,  have  discovered  several  insect 
enemies  of  this  serious  pest,  but  as  these  parasites  do  so 
little  effective  damage  to  the  progress  of  their  host,  it  is 
not  wise  to  depend  on  them. 

During  the  spring  Mr.  G.  H.  Hallowell,  President 
West  Florida  Highland  Fruit  Growers'  Association,  found 
an  interesting  and  seemingly  an  effective  enemy  of  this 
scale.  The  find  was  reported  to  the  DeFuniak  Breeze. 
Mr.  Hallowell  kindly  sent  us  some  specimens  of  these 
parasites.  Upon  rearing  them  to  n^aturity ,  they  proved 
to  be  our  omnipresent  friend,  the  twice  stabbed  lady-bird 
(Chilocorvs  Birulncrds),.  .On  July  26,  the  orchard  was 
visited  and  it  was  very  evident  that  "No  trust  can  be 
safely  placed  in  these  natural  enemies.  A  little  active 
work  will  benefit  the  farmer  more  than  all  the  natural 
Anemies  can  possibly  advantage  him  in  ten  years  to 
come." 

The  following  discussion  of  the  Life  History,  and  How 
the  Insect  Spreads,  has  been  taken  from  Bulletin  106  of 
New  Jersey  Experiment  Station,  by  Dr.  J.  B.  Smith. 
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LIFE  HISTORY. 

''As  the  study  of  this  insect  is  a  matter  of  nadonal 
importance,  it  has  been  taken  in  hand  by  the  Division 
of  Entomology  of  the  United  States  Department  of  Agri- 
culture. Indeed,  the  insect  had  been  studied  and  its  life 
history  ascertained  in  California  years  ago,  so  we  are 
quite  familiar  with  its  general  habits  and  developmeni. 
I  deemed  it  unnecessary  to  duplicate  work  and  made  no 
attempt  at  original  study.  I  have  confined  myself  to 
observing  the  development  and  habits  of  the  insect  in 
our  State,  and  to  ascertaining  those  points  that  are  prac- 
tically important  in  its  treatment.  The  life  history  that 
follows  is  therefore  taken,  in  its  essential  features,  from 
Circular  No.  3,  Second  Series,  of  the  United  States 
Department  of  Agriculture,  Division  of  Entomology,  sup- 
plemented by  my  New  Jersey  observations.  The  illustra- 
tions are  also  from  the  above  mentioned  circular,  electro- 
types being  procured  by  the  courtesy  of  the  ofScers  of  the 
Department. 

''  The  San  Jose  scale  belongs  to  the  group  of  armored 
insects,  to  which  the  common  oyster-shell  bark-louse  of 
the  apple  belongs.  It  differs  from  that  species  in  that 
the  scale  is  perfectly  round,  or  at  most  very  slightly 
elongated  and  irregular.  In  these  particulars  it  resem- 
bles the  'scurvy  scale,'  Chinn<iq>is  furfurua,  or  'Harris 
louse,'  as  it  seems  to  be  quite  universally  called  in  this 
State ;  but  it  is  decidedly  smaller  and  more  convex  than 
the  latter  species.  Its  round  shape  and  small  size  dis- 
tinguish it  at  a  glance  from  all  the  other  species  infesting 
deciduous  fruit  trees  in  our  State.  It  is  quite  flat,  a  lit- 
tle raised  in  the  center,  pressed  close  to  the  tree  around 
the  edges,  resembles  the  bars  of  the  twigs  in  color,  and 
when  full  grown  is  decidedly  less  than  one-eighth  of  an 
inch  in  diameter,  perhaps  the  majority  of  the  scales  do 
not  equal  one-sixteenth  of  an  inch,  where  they  are  closely 
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crowded  together ;  but  where  a  few  only  are  found  on  the 
succulent  shoots,  or  on  fruit,  they  become  larger,  and  the 
females  may,  in  extreme  cases,  reach  nearly  one-eighth 
of  an  inch.  The  males  rarely  exceed  one-sixteenth  inch 
in  diameter.  At  or  near  the  middle  of  each  scale  is  a 
small,  round,  slightly  elongated  black  point;  or  this 
point  may  sometimes  appear  yellowish. 

'^  When  occuring  upon  the  bark  of  twigs  or  leaves  in 
large  numbers  the  scales  lie  close  to  each  other,  frequently 
overlapping,  and  they  are  at  such  times  difficult  to  dis- 
tinquish  without  a  magnifying  glass.  The  general  appear- 
ance which  they  present  is  a  grayish,  very  slightly  rough- 
ened, scurfy  deposit.  This  is  much  more  prominent  on 
the  trees  like  the  peach,  or  those  varieties  of  apple  and 
pear  that  have  a  reddish  color,  and  when  these  are  thickly 
infested  they  seem  to  be  coated  with  dust  or  ashes.  When 
the  scales  are  crushed  by  scraping, a  yellowish,  oily  liquid 
will  appear,  coming  from  the  soft  yellow  insects  beneath 
the  scales,  and  this  will  at  once  indicate  to  one  who  is  not 
familiar  with  their  appearance  the  existence  of  healthy, 
living  insects  beneath  the  scaly  covering. 

^*  These  are  easely  scraped  off  with  the  finger  nail, 
and  the  bark  beneath  them  will  be  seen  to  be  darker  in 
color,  as  will  be  seen  by  comparing  the  places  from 
which  the  scales  have  been  removed  with  the  spots  upon 
which  the  scales  do  not  occur,  while  the  circumference 
beyond  the  scales  frequently  becomes  changed  in  color 
to  a  somewhat  purplish  or  crimson  shade.  Where  the 
scales  do  not  occur  so  thickly  they  are  more  perceptible, 
and  upon  young,  reddish  twigs  the  contrast  is  quite 
noticeable,  as  the  scales  there  appear  light  gray,  l^ounger 
and  smaller  scales  are  darker  in  color  than  the  older  and 
larger  ones,  and  sometimes  appear  quite  black,  while,  on 
the  other  hand,  those  that  are  just  set  may  be  white  or 
yellowish. 


106 

"  Daring  the  winter  the  insect  is  to  be  found  in  the 
half-grown  or  nearly  fdll-grown  condition,  and  as  soon  as 
the  trees  resume  activity  in  spring  the  insects  resume 
their  feeding.  In  New  Jersey  they  reach  their  full 
growth  during  the  latter  part  of  May,  and  the  young 
begin  to  hatch  and  crawl  from  under  the  female  scales 
during  the  first  week  in  June,  and  from  this  time  through 
the  summer  there  is  a  constant  succession  of  generations. 
The  first  living  larvse  that  I  received  reached  me  on 
June  11th,  having  been  gathered  June  10th,  and  at  that 
time  I  found  on  the  twigs  a  number  of  young  scales  that 
had  just  set,  indicating  that  active  larvse  had  been  about 
at  least  three  or  four  days  previously.  Up  to  June  16th 
every  infested  tree  examined  showed  active  young 
larvse,  and  after  that  time  there  seemed  to  be  a  period  of 
about  a  week  or  ten  days  during  which  no  larvae  were 
noticed.  Early  in  July,  however,  young  larvee  were 
again  active  and  crawling  about  everywhere,  and  this 
condition  of  affairs  continued  throughout  the  balance  of 
the  summer  extending  through  October,  and  even  into 
the  first  part  of  November  until,  in  other  words,  the 
trees  had  become  quite  dormant.  The  young  louse  is 
an  active,  crawling  creature,  very  minute  and  yellowish 
in  color.  The  young  spread  out  upon  the  new  growth 
of  the  tree,  settle  down,  and  each  begins  to  secrete  a  scale. 
The  male  is  an  active  two-winged  insect,  while  the  full- 
grown  female  loses  her  legs  and  antennae,  and  bears  a 
very  slight  resemblance  to  a  living  creature. 

"  The  insect  affects  not  only  the  young  twigs  and 
limbs,  but  covers  as  well  the  trunk  to  the  surface  of  the 
ground,  and  exists  upon  the  leaves  and  upon  the  fruit 
When  it  is  abundant  the  fruit  is  destroyed,  or  at  least 
rendered  unfit  for  market.  One  of  the  most  character- 
istic points  in  the  appearance  of  the  insect  upon  fruit 
is  the  purple  discoloration  around  the  edge  of  each  scale. 
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So  far  as  we  know,  this  result  is  confined  to  this  species 
alone.  Upon  the  leaves  the  insects  have  a  tendency  to 
collect  along  the  midrib  on  the  upper  side  of  the  leaf  in 
one  or  more  quite  regular  rows,  and  also  to  some  extent 
along  the  side  ribs.  The  infested  leaves  turn  brown,  but 
do  not  have  a  ttodency  to  fall  as  a  result  of  the  damage. 
y  There  are  two  points  of  interest  and  importance  to 
be  noted  in  this  life  history.  The  first  is,  that  the  insect 
passes  the  winter  beneath  the  scales  in  a  partly  grown 
condition.  Usually  they  are  about  half  grown,  but  some 
will  be  younger,  and  some  will  be  older.  They  seem  to 
continue  reproduction  until  the  tree  is  entirely  dormant 
and  no  further  food  is  obtainable.  On  the  other  hand, 
they  do  not  seem  to  renew  growth  very  early  in  the 
spring,  but  are  slow  to  begin  reproduction;  no  larvse 
having  been  noted  until  June,  as  has  been  already  stated. 
The  second  point  is,  that  once  they  begin  there  is  prac- 
tically no  period  during  the  summer  at  which  the  young, 
active,  crawling  lice  are  not  to  be  found  upon  the  tree. 
The  length  of  time  during  which  a  given  female  will 
continue  to  reproduce  has  not  been  ascertained,  but  it 
seems  likely  from  what  has  been  observed  that  breeding 
continues  for  quite  a  long  time,  and  that  the  female 
scales  that  have  lived  during  the  winter  may  continue  to 
Uve  on  and  reproduce  during  the  greatest  portion  of  the 
summer,  when  their  daughters  and  grand-daughters  are 
already  full  grown,  with  nearly  full-grown  progeny. 
There  may  be,  therefore,  upon  a  plant  at  one  time,  young 
born  of  as  many  as  three,  or  even  four  distinct  genera- 
tions. As  nearly  as  I  have  been  able  to  ascertain,  from 
my  observations  during  the  present  season,  a  little  less 
than  a  month  is  required  to  bring  an  insect  to  maturity. 
That  is  a  larva  hatched  today  will  be  ready  one  month 
hence  to  bring  forth  living  young  in  turn,  and  this  will 
.allow  at  least  four,  if  not  five,  distinct  broods  during  the 
summer  and  fall." 
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HOW  THE    INSECT   SPREADS. 


''  It  has  been  stated  that  the  full-grown  male  of  this 
msect  is  winged.  It  is  very  minute,  scarcely  noticeable 
without  a  lenSi  very  light  and  frail,  at  the  mercy  of  the 
least  puff  of  wind,  and  incapable  of  any  great  journey. 
The  female  has  no  perceptible  legs,  and  is  utterly  incapa- 
ble of  motion.  She  resembles  a  yellowish,  or  orange,  flat- 
tened seed,  in  bulk  many  times  that  of  the  male,  but 
firmly  fixed  to  one  point  by  the  scaly  covering,  which  is 
at  once  her  protection  and  her  grave.  The  young  are 
active  for  a  very  brief  time,  two  or  three  days  at  most, 
and  they  crawl  with  considerable  rapidity  and  great  per- 
sistence, so  that  they  might  possibly  descend  from  one 
tree  and  crawl  for  a  number  of  yards  to  another;  but  the 
spread  in  this  manner  is  insignificant.  Where  trees  are 
close  together  they  mayjpass  from  the  branch  of  one  tree 
to  another;  but  I  have  found  that  they  rarely  crawl  long 
in  any  one  direction ;  they  rather  move  around,  rapidly 
enough,  yet  irregularly  and  at  random.  Usually  they 
do  not  go  farther  than  is  necessary  to  find  a  good  place 
to  fix,  and  at  once  begin  to  form  a  scale.  This  process 
is  rather  interesting  and  can  be  watched.  As  soon  as  the 
young  louse  has  inserted  its  beak  into  the  plant,  and  has 
begun  to  feed,  a  change  comes  over  it,  and  within  a  few 
hours  it  is  entirely  covered  with  a  fine,  white,  waxy  film. 
This  turns  first  yellow,  and  then  gray,  or  even  black,  and 
the  creature  is  a  fixture,  absolutely  incapable  thereafter 
of  shifting  its  location  under  any  possible  circumstances. 
Strong  winds  may  carry  the  young  bodily  from  one  tree 
to  another ;  but  the  principal  method  of  spread  is  by 
means  of  other  insects  which  are  winged,  and  by  birds. 
The  active  young  lice  will  soon  crawl  upon  any  small 
winged  insect,  particularly  if  the  latter  is  of  a  dark  color, 
and  they  may  be  carried  by  it  to  considerable  distances. 
They  also  crawl  upon  the  feet  of  birds  which  visit  the 


109 

trees,  and  may  thus  be  carried  for  milee.  They  are  often 
found  apon  ants,  and  ants,  as  everyone  knows,  are  great 
travelers.  This  difficulty  in  moving  from  one  place  to 
another,  and  the  dependence  upon  external  agency  for 
their  distribution,  will  account  for  the  fact  that  trees  here 
and  there  in  an  orchard  newly  set  out  may  be  very  badly 
infested,  while  not  a  trace  will  be  seen  on  the  trees  on 
either  side.  Few  birds  or  insects  visit  a  young  orchard 
that  is  at  all  well  kept,  and  the  distance  between  the 
trees,  especially  if  the  land  is  cultivated,  is  altogether  too 
great  to  be  covered  by  the  young  lice,  even  did  they 
know  enough  to  make  a  bee-line  for  the  nearest  point 
The  result  is  that  nearly  every  young  scale  fixes  upon 
the  tree  on  which  it  was  hatched,  killing  it  more  rapidly 
than  would  otherwise  be  the  case ;  but  at  all  events  con- 
fining and  preventing  spread  to  points  not  theretofore 
infested.  This  also  explains  why  nursery  stock  is  so 
evenly  troubled :  here  the  trees  are  grown  just  as  closely 
together  as  is  possible  in  rows,  and  there  is  no  hindrance 
to  crawling  from  one  to  the  other. 

"As  the  insects  must  feed  for  a  time  in  spring  before 
attaining  their  full  growth,  it  follows  that  only  such  as 
are  fixed  to  the  tree  itself  have  any  chance  of  reproduc- 
ing their  kind.  Those  that  fix  to  the  leaves  fall  with 
them,  and  as  they  dry  or  decay  the  insect  dies  for  want 
of  food  before  attaining  maturity/' 

A  PRACTICAL  ILLUSTRATION 

of  how  the  insect  spreads  was  a£Forded  in  Florida. 
Growing  in  an  infested  orchard  were  some  melons  which 
were  kindly  offered  to  a  friend  about  three  miles  away, 
who  took  some  from  the  orchard  in  a  wagon  to  his  homa 
A  year  later  scale  developed  on  the  place  that  was  free 
before.  The  first  appearance  was  on  a  tree  under  which 
the  team  had  been  hitched  while  the  melons  were  taken 
to  the  kitchen. 
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The  case  is  clear  enough;  the  team  and  wagon  driven 
into  the  infested  orchard  became  the  means  of  carrying 
the  insect  through  a  distance  of  three  miles.  No  doubt 
these  were  the  young  crawling  scale  that  had  restlessly 
wandered  onto  the  harness  or  wagon,  and  then  crawled 
off  again  when  the  opportunity  afforded  escape. 

(CAUTION. 

It  is  strongly  urged  upon  all  dealers  of  fruit  trees  in 
this  State,  and  in  other  States  as  well,  to  be  exceedingly 
careful  in  disseminating  fruit  trees  grown  by  some  one  else. 
After  this  all  stock  will  be  regarded  as  suspicious  by  our 
fruit  growers.  It  is  exceedingly  damaging  to  have  the 
unenviable  reputation  of  sending  out  diseased  stock.  The 
Experiment  Station  reports  on  specimens  sent  for  exami- 
nation. It  is  not  known  for  what  purpose  the  informa- 
tion is  desired,  and,  in  the  majority  of  cases,  the  enquirer 
is  not  known. 

One  case  came  under  my  observation  where  the 
nurseryman  seems  entirely  innocent  of  intention  at  fraud, 
and  ignorant  of  the  fact:  possibly  he  handled  a  few  trees 
from  another  nursery. 

SENP  IN  SPECIMENS. 

All  persons  are  urged  to  send  specimens  of  suspi- 
cious looking  twigs  to  the  experiment  station  for  exami- 
nation. In  the  beginning  the  insect  can  be  stamped  out 
with  comparatively  small  loss. 

RKCOMMENDATIONS. 

1.  If  the  San  Jose  scale  is  on  a  lot  of  trees  just 
received  from  a  nursery,  bv/rn  them  immediately »  wrap- 
ping, box  and  all. 

2.  If  the  trees  have  been  set  out  you  will  do  wisely 
if  you  destroy  them,  and  do  not  plant  the  place  to  trees 
subject  to  this  disease  for  a  year. 

3.  If  there  is  only  ''  here  and  there''  a  bearing  tree 
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badly  a£Fected,  it  will  be  cheaper  to  grub  it  out  and  burn 
it  on  the  spot. 

4.  If  the  orchard  is  generally  affected,  spray  with 
resin  wash  or  kerosene  emulsion  during  the  dry  season. 
Repeat  the  spraying  about  every  ten  days  or  two  weeks. 

5.  Do  not  use  the  winter  wash  later  than  the  first  of 
November  in  this  latitude;  it  is  liable  to  kill  the  flower 
buds. 

6.  We  recommend  that  all  stock  received  in  quantity 
be  thoroughly  fumigated  in  the  original  package.  For 
this  purpose  use  potassium  cyanide,  1  oz.,  sulphuric  acid, 
1  oz.,  water,  2  oz.,  for  a  box  4x4x6  feet ;  for  other  sizes 
use  same  proportions.  Put  the  water  in  a  saucer  or  sim- 
ilar dish,  add  the  acid,  then  the  cyanide.  Close  package 
up  quickly  and  be  sv/re  not  to  breathe  any  of  the  fumes; 
it  is  a  deadly  poison.  Keep  the  package  closed  for  twenty- 
four  hours. 

7.  If  a  young  orchard  is  to  be  planted  in  an  infested 
district,  be  sure  to  have  a  strip  of  woodland  left  between 
the  new  and  the  old  orchards.  Be  careful  also  not  to 
carry  implements  from  the  old  orchard  to  the  young. 
By  exercising  dilligent  care  the  insect  may  be  confined 
to  the  old  orchard.. 

CONCLUSION. 

The  San  Jose  scale  is  an  exceedingly  perniciova 
insect;  it  can  be  controlled  by  spraying  with  resin  wash 
or  kerosene  emulsion.  The  remedy  is  practicable  and 
profitable ;  this  was  demonstrated  in  an  orchard  of  twenty 
acres.  The  insect,  when  thoroughly  established,  can  be 
be  exterminated  by  the  use  of  these  sprays  only  with  great 
difficulty  if  at  all. 

The  spraying  should  be  repeated ;  one  spraying  is 
good,  but  two  are  better. 


Builletlxi  Ko.  30.  November,  1895. 
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THE  CULTURE  OF  TOBACCO. 


INTRODUCTION. 


This  important  industry  in  Florida  has  been  greatly 
embarassed  for  several  years  past  by  a  combination  of 
unfortunate  circumstances,  the  most  serious  of  which  have 
been  overcome ;  the  only  one  remaining  being  a  lack  of 
desirable  information  as  to  the  proper  cultivation,  fertili- 
zation and  manipulation  of  the  plant.  This  the  Experi- 
mental Station  hopes  by  this,  and  other  bulletins,  to 
impart. 

The  agitation  of  the  tariff  on  imported  cigar  leaf 
necessarily  unsettled  values,  but  the  last  congress  fixed  the 
duty  in  the  growers'  favor  at  J1.60  per  pound  on  wrap- 
per, and  35c.  on  filler. 

The  last,  but  not  the  least,  difficulty  has  been  the 
paucity  of  the  crop,  making  it  so  ecisy  for  dealers  to  dic- 
tate and  control  prices, while  they  would  skillfully  manip- 
ulate and  disguise  our  product,  and  put  it  on  the  mar- 
ket either  as  "  Genuine  Havana,"  or  "Havana  F,"  This 
difficulty  will  now,  no  doubt,  be  removed  by  the  revolu- 
tion in  Cuba  creating  a  demand  for  the  Florida  pro- 
duct  many  times  greater  than  the  possible  sup- 
ply. Devastating  armies,  reinforced  by  cyclones  and 
floods,  have  destroyed  the  tobacco  plantations  of  the 
Vuelta  Abajo  and  other  districts*  in  Cuba,  and  the  proba- 
bility is  that  the  home  demand  will  exceed  the  '96  crop, 
and  possibly  that  of  several  succeeding  years. 

Thus  it  appears  that  Cuba's  extremity  will  be  Flor- 
ida's opportunity,  for  no  other  State  in  the  Union  has  the 
soil  and  climatic  conditions  necessary  to  provide  a  sub- 
stitute for  Havana  tobacco.     Indeed,   Florida  is  now 
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looked  to  and  called  upon  by  hundreds  of  large  factories 
in  this  country  to  supply  this  much-needed  commodity^ 
and  it  is  possible  that  there  may  be  an  export  demand, 
as  other  foreign  countries  can  no  more  get  Havana  leaf 
than  this  country  can. 

As  soon  as  the  financial  condition  of  the  Experi- 
ment Station  will  permit  I  shall  conduct  some  careful 
experiments  in  the  cultivation  and  manipulation  of  sev- 
eral of  the  most  popular  types  of  cigar  filler  and  wrapper 
tobaccos,  and  also  of  the  most  popular  types  of  bright 
plug  wrapper — the  cash  demand  for  which  is  always 
greater  than  the  supply  of  the  fine  quality  to  which  our 
soil  and  climate  are  preeminently  adapted.  The  experi- 
ments will  be  in  charge  of  an  experienced  tobacco 
grower.  The  frequent  letters  asking  for  information  as 
to  tobacco  culture  indicate  a  present  wide  demand  for 
the  latest  knowledge  on  this  subject.  To  meet  this 
demand  by  the  preparation  of  a  bulletin  I  secured  the  ser- 
vices of  Prof.  F.  B.  Moodie,  who  has  had  over  twenty 
years  experience  in  Virginia,North  Carolina  and  Kentucky 
plug  tobaccos,  and  has  devoted  the  last  ten  years  steadily  to 
experimentation  in  growing  and  manipulating  the  best 
types  of  cigar  leaf  in  Florida,  and  whose  writings  on  this 
subject  are  now  very  widely  quoted  and  regarded  as 
authority ;  so  that  the  public  will  feel  confident  that  his 
instructions  and  directions  will  be  a  safe  guide  for  begin- 
ners, and  even  profitable  to  those  with  some  knowledge 
and  experience,  particularly  those  whose  experience  has 
been  limited  to  other  States,  which  would  most  likely 
mislead  them  in  Florida,  which  has  soil  and  climate 
peculiar  to  itself.  0.  Clute, 

Lake  City,  Fla.,  Nov.  25,  1895.  Director. 


The  Culture  of  Tobacco. 


I  shall  direct  attention  first,  to  the  culture  and  treat- 
ment of  cigar  leaf,  and  then  to  the  culture  and  treatment 
of  the  bright  plug  leaf,  that  being  the  only  type  of  plug 
tobacco  that  it  is  advisable  to  plant  in  Florida. 

SELECTION  OF  SEED. 

I  have  experimented  with  over  twenty  varieties  of 
cigar  leaf  but  have  rejected  all  but  three  or  four,  they 
proving  the  most  profitable.  If  the  object  is  to  supply  a 
substitute  for  Havana  wrapper  and  filler,  the  consensus 
of  opinion  is  in  favor  of  the  Vuelia  Abajo, 

If  the  object  is  to  grow  a  crop  of  wrapper  tobacco,  the 
poorer  leaves  of  which  make  only  an  inferior  grade  of 
"binder"  or  "filler,"  genuine  Sumatra  seed  is  to  be  recom- 
mended, provided  the  soil  is  fresh,  gray,  sandy-loam 
hammock,  or  even  **black  Jack  ridges"  if  properly  enriched. 
But  I  am  not  as  yet  convinced  that  old  lands,  which  have 
lost  their  original  virgin  properties,  are  to  be  recommend- 
ed for  this  variety  of  wrapper  tobacco,  for  in  the  Island  of 
Sumatra,  anly  the  virgin  soil  is  planted.  There  is  no  doubt 
that  there  are  some  Florida  lands  that  will  produce  by 
skillful  management,  a  wrapper  from  the  genuine  Suma- 
tra seed,  that  will  rival,  and  in  point  of  quality,  even  surpass 
the  Sumatra  leaf,  for  the  imported  article  is  devoid  of 
aroma,  and  is  only  a  bitter  but  beautiful  cover  for  a  cigar. 

After  ten  years  searching,  I  have  at  last  just  found 
the  old  celebrated  ante  helium^  Florida  Speckled  Wrapper, 
that  was  so  eagerly  sought  for  by  the  Amsterdam  and 
Hamburg  leaf  dealers.  After  the  late  war  between  the 
States  broke  out,  and  the  ports  were  blockaded,  they 
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sought  for  another  Florida  soil  and  climate,  and  in  the 
Islands  of  Borneo  and  Sumatra  and  in  the  Kamaroon  ex- 
periments  were  made  to  obtain  a  substitute  for  the  old  Flor- 
ida speckled  leaf,  and  now  Sumatra  wrappers  are  the  most 
popular  and  expensive  in  the  world,  and  will  be  till  this 
old  Florida  favorite  is  brought  again  into  notice,  and 
Rip  Van  Winkle-like,  is  re-introduced  to  home  and  foreign 
markets.  But  it  must  be  borne  in  mind  that  in  the  har- 
vesting of  either  one  of  these  types  it  is  better  to  ''prime" 
off  the  leaves  into  large,  flat  baskets,  and  string  them  on 
wire,  cord  or  slender  sticke.  I  prefer  common  baling 
wire  cut  into  pieces  about  fifteen  inches  long,  on  which 
the  leaves  are  strung  face  to  face  or  back  to  back  ;  (not 
spooned,  as  that  would  blacken  them).  Sit  down  by  a 
basket  of  leaves,  take  the  wire  on  the  knee,  forcing  the 
end  through  the  large  end  of  the  stem,  first  on  one  and 
then  the  other  side,  and  when  full  hang  astride  the  lath 
and  put  up  on  poles  to  dry. 

The  so-called  Ma  Nicaragua,  or  Moodie's  Hybrid, 
which  won  both  Medals  at  the  Centennial  in  Cincinnati 
in  '88,  and  twice  at  the  other  fairs,  and  was  pronounced 
by  a  committee  of  New  England  Experts,  as  the  "finest 
wrapper  ever  grown  in  the  world,"  succeeds  only  in  cer- 
tain light  Hammock  lands,  when  planted  very  early.  It 
makes  on  old  land  a  good  filler.  I  lost  my  stock  of  seed 
when  my  residence  burned  in  spring  of '94,  but  hope  to  re- 
stock from  an  ounce  restored  by  a  friend. 

HOW  TO  DISTINGUISH  PERFECT  FROM  IMPERFECT  SEED. 

Put  a  few  seed  on  a  clean,  hot  tin  or  stove,  when  if 
the  seed  are  dead  they  will  quietly  burn  black;  otherwise 
they  will  remonstrate,  by  an  apparent  endeavor  to  jump 
off.  If,  however,  only  a  few  complain  of  the  intense  heat, 
double  the  quantity  to  be  sown  on  the  bed.  But  bet- 
ter get  fresh  seed. 
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TIME  TO  SOW   SEED. 


In  the  Dorthem  counties  of  Florida  sow  the  first  b^ds 
from  the  1st  to  the  10th  of  January;  then  sow  one  or 
more  beds  every  week  or  two  till  the  last  of  February,  to 
insure  a  sufficiency  for  a  large  crop.  It  is  not  safe  to  rely 
on  one  seed-bed.  Further  South  seed  may  be  sown  earlier, 
the  object  being  to  transplant  just  as  soon  as  danger  of 
late  spring  frosts  is  past,  for  tobacco,  like  tomatoes  or 
other  vegetables,  should  be  in  the  field  as  soon  as  safe 
from  frost. 

LOCATION   AND   PREFAB ATION   OF   SEED- BEDS. 

Select  a  rich,  moist  place,  near  as  possible  to  water, 
and  if  sloping  to  the  south  the  better;  not  one  muchshaded 
— ^must  have  sunlight.  On  the  nature  of  the  seed-bed  soil 
depends  the  nature  and  worth  of  the  plant.  It  must  be 
borne  in  mind  ihsi  foliage  and  not  fruit  is  the  objective 
crop.  If  seed  are  sown  on  very  light  sandy  loam,  dry 
and  thirsty,  the  roots  will  descend  deep  into  the  ground 
for  moisture,  and  there  will  be  no  surface  lateral  rootlets, 
but  only  a  long  "tap-rcot  "  with  a  veiy  few  blanches. 
On  such  a  plant  the  leaves  will  be  short  and  very  far 
apart  like  a  mullein  stalk.  Whereas,  the  seed  sown  on 
moist  and  closely  compacted  land  will  produce  stocky  seed- 
lings with  abundant  surface  rootlets,  which  will  develop 
an  umbrageous,  spreading  plant,  with  abundant  and 
more  valuable  foliage.  I  must  admit  that  I  have  learned 
this  important  fact  after  forty  years'  observation. 

Virgin  soil  is  better  for  the  seed-bed  than  old  land, 
unless  the  old  land  has  been  well  mulched  the  previous 
summer,  thereby  destroying  much  of  the  seed*;of  grass 
and  weeds,  which  is  the  chief  object  of  burning  the 
ground.  Thorough  mulching  also  restores  measurably 
the  virgin  properties  to  old  soil. 
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It  is  important  to  bam  the  seed-bed  well,  in  the  follow- 
ing manner :  Bake  off  leaves  and  trash,  lay  green  poles 
foar  to  six  feet  apart,  pile  on  brush  uniformly  for  kind- 
ling if  you  have  it  convenient.  Then  throw  on  heavy 
sticks  of  wood  at  right  angles,  with  old  rails  or  dry  wood 
between,  across  the  poles  or  skids,  which  serve  to  elevate 
the  burning  wood,  admitting  of  oxygen  to  support  free 
combustion  immediately  over  and  near  the  surface.  After 
the  smaller  wood  has  been  burned,  with  a  long-handled 
hoe  or  hook,  draw  the  remaining  large  pieces  to  the  mar- 
gin, and  so  extend  the  area  of  the  bed.  When  it  has 
cooled,  dig  up  closely,  leaving  the  ashes  on  the  ground, 
being  careful  not  to  turn  the  burnt  surface  upside  down. 
Do  not  plow.  Then,  with  prong  hoe  and  rake,  remove 
all  roots  and  small  stumps  and  level  the  surface  nicely, 
raising  it  about  six  inches  on  the  margin  by  a  small 
ditch  to  carry  off  surplus  rain. 

QUANTITY  OF  SEED  AND  HOW  TO  SOW. 

One  heaped  tablespoonful  of  good  fresh  seed  to  fifty 
square  yards,  mixed  thoroughly  into  a  half  gallon  of 
com  meal  or  white  ashes,  so  as  to  see  when  the  ground 
is  well  seeded.  Better  to  mark  off  spaces  with  a  stick 
about  four  feet  wide.  S  )w  with  thumb  and  two  fingers, 
when  no  wind  is  blowing,  and  leave  a  little  to  sow  across 
the  other  way  to  insure  uniform  stand.  Don't  rake 
the  seed  in  as  some  will  be  too  deep/  but  rather  use  a 
long,  stiff  switch  and  sweep  lightly,  and  then  with  a  pair 
of  quickly  extemporized  snow-shoes  (made  by  nailing  a 
strap  for  the  foot  on  a  piece  of  boird  10  by  12  inches), 
tramp  the  bed  over  evenly.  Leave  the  margin  slightly 
raise  1  to  run  off  surplus  water. 

For  protection  from  frosts,  cold  winds,  flea  beatles, 
etc.,  it  is  safer  to  cover  with  thin,  cheap  cotton  cloth. 
This  also  secures  greater  uniformity  of  moisture  and  tem- 
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perature.  While  a  covering  of  straight,  leafless  brush 
may  suffice,  the  canvas  is  far  better,  for  it  will 
insure  earlier  plants.  But  the  canvas  must  be  removed 
at  least  ten  days  or  more  before  the  time  of  transplant- 
ing, otherwise  the  plants  would  be  too  tender.  Always 
aim  to  have  twice  as  many  plants  as  you  need. 

THE   KIND   OF    LAND   BEST   ADAPTED   TO   CIGAR   LEAF. 

There  is  no  longer  any  question  that  new,  gray  ham- 
mock of  sandy-loam  is  the  best;  and  if  bright  wrapper  is 
wanted,  even  this  should  have  a  yellow  or  light-colored 
subsoil,  either  clay  or  sand,  the  latter  being  preferable  for 
growing  leaf  of  the  finest  texture.  But  any  good  sandy- 
loam  in  Florida,  if  not  too  wet.  may  produce  good  cigar 
tobacco,  if  not  impregnated  with  lime  or  clay  in  the 
surface. 

As  in  the  Mineral  kingdom,  the  most  precious  metal, 
gold,  is  never  found  disassociated  from  silica,  (sand),  so 
in  the  Vegetable  kingdom,  the  finest  qualities  of  texture 
aroma,  flavor  etc.,  are  only  to  be  produced  from  silicious 
(sandy)  soils,  unmixed  with  the  baser  calcareous,  ferrugin- 
ous, and  argilaceous  elements,  i.  e.,  lime,  iron  and  clay. 
However,  if  a  sub-stratum  of  clay  occur  one  foot  or  more 
below  the  surface,  it  is  no  disadvantage,  but  may  be  a 
mechanical  benefit,  as  a  base  to  support  moisture,  for  the 
*'tap  roots"  of  plants  and  trees  serve  only  as  an  aque- 
duct to  supply  water,  while  the  surface  lateral  rootlets 
reach  out  for  sustenance;  hence  all  fertilizers  should  be 
lightly  covered  from  the  sunlight. 

It  is  also  a  fact  that  the  finest  cigar  leaf  in  the  world 
is  grown  only  on  tropical  and  semi-tropical  Islands  and  Pen- 
insulas— (e.  g.,  Cuba,  Sumatra, Florida,  etc.) — where  much 
of  the  make  up  of  the  soil  is  marine  drift  and  the  climate 
is  warm  and  humid,  for  it  is  known  to  experts  in  cigar 
leaf  that  it  requires  a  humid  atmosphere  from  the  seed  to 
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the  cigar,  and  the  reverae  is  deleterioas,  and  if  continuouSy 
is  ruinous. 

NATURAL    INDICATIONS   OF   CIGAR   LEAF    LANDS. 

The  true  relation  existing  between  Geology  and 
Botany  is  less  understood  than  any  rudimentary  prin- 
ciple of  Agriculture  and  Horticulture.  It  underlies  every 
other,  and  if  violated,  "mother  earth"  refuses  to  yield  her 
increase  and  spurns  every  pseudo-scientific  experiment. 
Pigs  will  not  grow  on  thorns  nor  grapes  on  thistles.  We 
must  turn  back  to  nature's  elementary  spelling  book — nor 
expect  to  "go  on  to  perfection"  until  we  learn  the  first 
principles,  i.  e,:  whj'  this,  or  that,  or  the  other  tree  or 
shrub,  or  plant  or  grass,  grows  spontaneously  or  indige- 
nously out  of  certain  soils  as  a  true  habitat,  coming  up 
at  nature's  bidding  and  growing  to  perfection,  overcom- 
ing every  other  tree,  or  plant,  or  grass  that  man,  without 
proper  thought,  undertakes  to  intrude.  Thus  it  must  be 
made  plain  that  in  order  to  obtain  the  highest  results  we 
must  not  disregard  nor  disobey  the  dictates  of  nature. 
Fine  cigar  leaf  only  is  desirable.  While  a  fine  or  fancy 
leaf  will  always  command  a  fancy  price,  an  inferior  grade 
may  be  worthless.  Without  proper  toil,  climatic  condi- 
tions and  environment  the  best  results  need  not  be 
expected.  There  are  fortunately  a  few  easily  recognized 
natural  indications  that  will  not  mislead.  Where  there 
are  flowing  springs  of  pure  soft  water,  lime,  of  course,  is 
not  present,  or  the  water  would  be  "hard."  Again,  the 
indigenous  growth  of  the  virgin  forest — ^the  chinquepin, 
chestnut,  hickory,  beech,  dogwood  and  oak  indicate  the 
best  cigar  tobacco  lands,  as  well  as  the  best  bright  plug 
wrapper. 

PREPARATION  OF   THE    LAND. 

It  should  go  without  saying  that  new  ground  should 
be  broken  both  ways  with  the  "jumping  coulter,"  with 
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a  blade  in  front  to  cut  all  roots  possible,  and  that  the 
roots  should  be  raked  and  burned  on  the  land.  That 
virgin  soil  produces  the  very  highest  results  in  quality 
cannot  be  gainsaid.  But  if  old  lands  are  to  be  used  they 
should  be  thoroughly  mulched  the  summer  before  with  a 
heavy  crop  of  pea  vines,  which  not  only  clothe  the  soil 
as  with  a  garment  to  protect  it  from  the  sun,  but  absorb 
the  nitrogen  from  the  air,  imparting  it  and  other  virgin 
properties  to  the  soil.  Lands  thus  treated  should  not  be 
plowed  until  February,  then  with  a  two-horse  plow,  with 
a  rolling  colter,  turn  under  the  vines.  It  is  better  to 
run  a  cutaway  or  disc  harrow  over,  to  cut  up  the  vines 
or  other  trash  before  plowing  under.  Let  the  land 
remain  rough  till  a  few  days  before  the  plants  are  ready 
to  set ;  then  dress  with  the  cutaway  or  disc  harrow,  and 
lay  ofif  rows  3}  feet  apart^  and  make  a  slight  ridge  if  the 
plants  are  to  be  set  by  hand,  and  knock  off  same  with  a 
board-plow  or  hoe,  and  set  plants  12  to  20  inches  apart, 
according  to  variety  of  leaf  and  strength  of  soil.  If  a 
transplanting  machine  is  to  be  used,  which  I  always  use 
when  stumps  are  out  of  the  way,  the  land  should  be 
rolled  or  dressed  with  a  harrow,  float  or  bruhh.  The 
machine  marks  off  the  rows.  There  are  some  good 
machines  for  transplanting,  notably  the  Bemis,  made  at 
Dayton,  Ohio.     Also  some  cheaper  ones  claiming  merit. 

WHAT   FERTILIZERS   MAY   BE   SAFELY   USED. 

Commercial  fertilizers,  as  a  rule,  must  be  avoided  in 
cigar  leaf  tobacco,  for  unlike  plug  tobaccos,  this  must  have 
at  least  four  essential  qualities,  to-wit :  flavor,  texture, 
uniform  color  (without  white  veins  or  calico  spots),  and 
last,  but  not  least,  burning  quality.  It  may  have  all  of 
the  former  in  the  highest  degree,  and  without  this  burn- 
ing quality,  be  utterly  worthless  for  cigar  purposes.  A 
cigar  requiring  two  men,  one  to  smoke  and  the  other  to 
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hold  the  torch,  woald  not  be  in  demand.      C!ommercial 
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fertilizers  contain  .either  saline  or  lime  properties,  pre- 
venting a  free  burn,  or  still  other  deleterious  properties 
affecting  the  aroma  or  uniform  color.  That  fertilizers 
should  be  used  with  great  caution  may  be  demonstrated 
by  the  use  of  German  kainit,  which  prevents  burning 
altogether;  or  hog-pen,  "night  soil,"  or  goat  manures,  giv- 
ing the  "aroma"  (?)  of  a  pole-cat  to  the  cigar.  So  it  ap- 
pears, from  the  foregoing,  that  all  efforts  to  enrich  the 
soil  should  be  made  with  the  sole  view  of  restoring  the 
original  properties  of  the  virgin  soil,  which,  of  course, 
were  mainly  from  vegetable  sources.  This  is  helped  by 
shading  and  mulching  which  acts  mechanically  to  gene- 
rate humus,  absorb  and  husband  nitrogen,  etc.,  as  well  as 
to  prevent  the  sun  from  evaporating  these  from  the  soil. 
Therefore,  composts  of  stable,  cow-pen,  or  barn-yard  ma- 
nure, with  muck  or  cotton  seed,  whole  or  crushed,  Are 
good  for  cigar  leaf  in  addition  to  the  treatment  of  the 
old  land  as  in  the  foregoing.  I  will  give  notice,  how- 
ever, that  after  many  years  of  experimentation,  I  have 
formulated  a  fertilizer  mainly  from  vegetable  sources, 
that  contains  the  requisite  amount  of  potash,  phosphoric 
acid  and  ammonia,  and  only  costs  ^35  per  ton  f,  o.  b.,  and 
is  guaranteed  to  promote  combustion,  and  other  desired 
qualities  of  leaf.  This  cigar  leaf  special  is  known  as 
"Intense  Alluvium."  This  is  the  very  thing  also  for  fine, 
silky  plug  wrappers,  if  one  or  two  hundred  pounds  of 
German  kainit  per  acre  is  applied  to  the  land  two  or 
three  weeks  before  planting  time. 

HOW   TO   APPLY   FERTILIZERS. 

Whether  broadcast  or  in  drills,  is  the  question  often 
asked.  Unless  the  manure  is  well  rotted  and  pulverisEed, 
broadcast  is  the  better  way.  If  strewn  in  the  row,  distri- 
bute with  a  bull-tongue  plow  or  a  pitchfork,  so  as  to  pre- 
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vent  "caking"  or  drying  up  the  plant,  of  which  there  is 
no  danger  if  scattered  broadcast.  When  crushed  cotton 
seed  or  cotton  seed  meal  is  used,  first  prepare  the  land 
well,  lay  off  the  rows,  {S^  feet),  then  scatter  broadcast  and 
throw  two  furrows  on  the  row,  then  what  rerhains  outside 
will  be  worked  up  in  contact  with  the  roots. 

HOW   MUCH    FERTILIZER   PER   ACRE? 

An  acre  of  tobacco  land  should  contain  at  lea^t  100 
pounds  of  potash  ;  200  is  better.  If  cotton  seed  meal 
alone  is  used,  put  on  from  1,500  pounds  to  three  tons  per 
acre,  according  to  the  strength  of  the  land.  Stable  and 
barnyard  manure,  or  compost  may  be  used  ad  libitum ; 
nothing  better  than  cow-penning.  Of  Intense  Allu- 
vium 200  to  1,000  pounds,  or  a  ton  on  very  poor  land. 
In  New  England  two  to  three  tons  per  acre  are  used. 

TRANSPLANTING. 

When  plants  are  three  to  six  inches  high,  they  are 
ready  to  be  put  out,  in  the  same  manner  as  cabbage,  fif- 
teen to  eighteen  inches  apart  in  the  rows,  which  are  3^ 
feet  apart,  but  not  more.  If  a  "peg"  is  used,  let  it  be 
short  and  blunt,  and  don't  make  a  hole  deeper  than  the 
plant  is  to  be  put  in,  and  press  the  dirt  closely  against 
the  roots  and  not  the  stem.  The  plant  should  be  put  in 
nearly  up  to  the  bud,  however  long  it  may  be,  for  it  can- 
not do  well  on  "stilts."  In  order  to  make  fine  texture  the 
land  must  be  rich,  and  the  plants  crowded  fifteen  to  eigh- 
teen inches,  and,  if  new  seed  from  Cuba,  even  ten  to 
twelve  inches  apart  in  the  row,  so  that  there  will  be  1 0,- 
000  to  12,000  plants  set  out  to  an  acre.  Plug  tobacco 
should  be  set  2^  to  3  feet  apart,  in  3^  feet  rows,  and  land 
should  be  very  ncA.K  It  is  impossible  to  make  tobacco  of 
fine  silky  texture  without  crowding  the  plants.  Follow 
in  three  days  with  a  basket  of  strong  plants  and  a  bucket 
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of  water,  if  need  be,  in  order  to  secure  a  perfect  stand  at 
once,  for  whenever  there  are  missing  places  the  plants  on 
the  border  thereof  are  apt  to  be  thick  and  'feathery." 

CULTIVATION    OF   THE    PLANT. 

• 

About  ten  days  after  transplanting,  go  over  with  the 
hoe,  carefully  removing  the  grass  from  near  the  plant, 
drawing  the  soil  a  little  around  it.  The  sweep  and  cul- 
tivator are  the  best  plows  to  use  in  cultivating.  Culti- 
vate the  plants  while  young  with  plow  and  hoe,  working 
the  soil  always  to  the  plant,  and  "  lay  by"  with  a  hoe  in 
same  manner  to  keep  plants  from  blowing  down,  and 
cease  to  cultivate  after  it  has  all  been  topped,  as  too  much 
plowing  and  cultivating  will  sometimes  make  it  too  thick 
and  leathery,  for  the  chief  aim  in  cigar  leaf  wrappers 
sliould  be  to  make  the  greatest  possible  number  of  leaves 
to  the  pound.  Three  hundred  perfect  leaves  to  the  pound 
would  better  be  worth  $3  per  pound  than  100  leaves  30c. 
Cigar  leaf  should  not  be  plowed  as  much  as  plug  leaf,  as 
plowing  makes  it  heavier,  as  the  roots  are  pruned  more 
than  by  hoeing.  Aim  to  make,  if  possible,  every  leaf  a 
])erfect  wrapper,  as  wrapper  leaves  are  worth  more  than 
three  times  as  much  as  imperfect  leaves  or  "fillers." 

WORMING. 

The  cut-worm  will  appear  soon  after  transplanting, 
sometimes  the  next  day.  The  most  effectual  remedy  is 
Paris  Green.  Mix  one  tablespoonful  with  a  gallon  of 
corn  meal  or  flour,  and  sprinkle  the  plants,  using  a  per- 
forated tin  can  as  a  pepper  box.  The  bud-worm  appears 
next.  Use  Paris  Green  in  the  same  way.  The  homed 
worm  appears  first  about  the  first  or  middle  of  May. 
This  is  the  first  "crop"  to  be  dreaded,  but  not  so  serious 
as  the  next  "crop,"  which  does  not  appear  in  Florida  till 
about  the  full  moon  in  July,  by  which  time  I  aim  to  have 
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most  of  the  tobacco  safely  housed.  The  best  remedy  for 
this  great  adversary  to  the  tobacco  crop  is  cobalt  dis- 
solved in  honey  or  syrup  diluted,  putting  a  few  drops 
into  some  jimson  (Jamestown  or  stramonium)  blossoms 
placed  around  the  border  of  the  field  about  sunset,  on 
small  pieces  of  board  with  a  few  holes,  nailed  on  sticks 
three  and  a  half  feet  high.  One  moth^  "tobacco  fly,"  de- 
stroyed thus  would  deposit  some  450  to  500  eggs,  which 
hatch  in  about  seventy-two  hours.  It  requires  twenty- 
one  days  for  the  horned  worm  to  mature,  when  it 
goes  into  the  ground  to  come  forth  again  in  twenty -one 
days  (in  summer)  another  moth  to  perpetuate  her  poster- 
ity. The  common  wasp,  dirt-dauber,  yellow  jacket,  hor- 
net, etc.,  are  the  best  friends  of  the  tobacco  grower.  I 
have  estimated  that  one  red  wasp  would  ean/ fifteen  cents 
daily  in  a  tobacco  patch.  By  all  means  foster  and  care 
for  them,  but  do  not  trust  them  to  take  all  the  worms  off. 
You  must  imitate  the  bird,  and  catch  the  worm  before 
the  noon  sun  drives  him  to  a  hiding  place.  1  have 
learned  not  to  use  torch  fires  at  night  to  destroy  moth, 
as  more  of  our  friends  than  enemies  may  be  destroyed  by 
them. 

TOPPING   AND   SUCKERING. 

As  soon  as  the  blossom  appears  well,  break  it  oflf, 
leaving  fifteen  to  twenty  leaves.  On  plug  tobacco  leave 
ten  to  twelve  leaves  only,  not  counting  the  sand  or 
ground  leaves,  which  some  "prinle"  off",  but  if  the  land  is 
sandy  leave  them  on  to  protect  the  upper  leaves  from 
sand.  If  the  bud-worm  has  attacked  a  plant,  and  in- 
jured it  seriously,  cut  it  ofl'  near  the  ground  and  let  a 
sucker  take  its  place,  which  will  do  well  surprisingly 
soon.  All  the  plants  will  not  do  to  top  at  once,  neither 
to  cut  at  once,  unless  the  later  topping  is  made  lower, 
which  causes  the  leaves  to  spread  and  grow  too  large. 
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"Suckers"  will  soon  appear  after  topping,  which 
must  be  broken  off  when  three  or  four  inches  long.  Some 
varieties  put  forth  the  second  and  third  sucker,  some 
only  one  crop.  The  Vuelta  Abajo  is  ready  to  cut  after 
the  second  crop  of  suckers  is  removed. 

Tobacco  is  ripe  and  ready  to  cut  when  yellow  spots 
begin  to  appear  on  the  surface  of  the  leaves,  or  when  it 
will  snap  or  break  when  pinched  between  the  thumb  and 
finger.  Cigar  leaf,  unlike  plug  leaf,  should  not  be  over- 
ripe— ^better  cut  a  day  or  two  too  soon  than  to  let  it  get 
over-ripe. 

HARVESTING. 

The  plant  should  be  cut  with  a  sharp,  strong  knife, 
erdire  and  n^t  split,  as  some  do.  By  no  means  break  off 
the  leaves  in  the  field,  except  the  Sumatra  Wrap- 
per or  old  Florida  Speckled  Wrapper,  which  grow 
much  taller  and  bear  many  more  leaves  than  the  Vuelta 
Abajo  or  other  types.  Leaves  thus  gathered  seem  to 
die^  as  it  were,  losing  both  elasticity  and  brilliancy — 
besides,  this  old  method  is  too  tedious  and  expensive.  I 
am  aware  that  gathering  the  leaves  in  baskets  was  once 
popular  in  bright  plug  tobacco  districts,  but  is  now 
being  abandoned  by  many.  In  some  respects  cigar 
leaf  needs  the  very  opposite  treatment  from  plug  leaf, 
i.  e.,  the  former  should  run  two  or  three  hundred 
leaves  to  the  pound,  the  latter  twenty  to  thirty.  The 
former  needs  humidity  all  the  way  through  from  the  seed 
to  the  cigar,  and  often  water  is  used  to  wet  the  bam  floor, 
whereas  the  other  needs  a  furnace.  Cigar  leaf  must  be 
bulked  almost  damp,  the  other  almost  dry,  so  let  no  one 
be  led  astray  by  agents  of  patent  barns  and  flues  from 
plug  districts,  or  laborers  therefrom.  My  own  experience 
in  Virginia,  North  Carolina  and  Kentucky,  misled  me  in 
my  first  experiments  in  cigar  leaf. 
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Never  cut  tobacco  while  the  dew  or  rain  drops 
remain  on  the  leaves,  as  black  spots  will  result    I  prefer 
to  cut  in  the  afternoon,  as  the  sun  is  getting  weaker  for 
in  the  forenoon,  unless  cloudy,  there  is  danger  of  sun- 
bum,  which  will  result  in  ten  minutes  just  before  noon. 
Before  and  after  the  plant  is  cut  be  careful  to  remove 
every  worm,  as  they  will  destroy  the  tobacco  if  taken 
into  the  barn,  ^.  e.,  cigar  leaf  to  be  air-cured.    If  the 
ground  has  not  been  cultivated  for  two  or  three  weeks 
before  cutting,  there  will  be  a  nice  carpet  of  grass  on 
which  to  lay  the  tobacco  when  cut;  don't  lay  it  down  in 
the  sand  or  dirt — select  a  shaded  grassy  place  and  after  it 
has  wilted  so  as  not  to  break,  lay  it  very  carefuU]^  on  the  straw 
on  the  floor  of  the  wagon,  and  when  a  medium  load  is  on, 
cover  with  a  sheet  or  some  weeds,  so  as  to  protect  it  from 
the  sun  while  en  route  to  the  bam,  where  it  must  be  placed 
on  some  straw  or  a  rug  very  carefully,  till  the  hand  who 
must  remain  there  has  speared  it  on  the  laths  and  put  it 
closely  up  on  the  bottom  tier  poles  where  it  may  remain 
till  next  noonday,  when  it  should  be  carried  up  and 
adjusted  on  the  upper  tier  poles.    It  should  be  put  about 
six  inches  apart  on  the  laths,  and  they  about  seven  or 
eight  inches  apart  on  the  poles. 

CIGAR  TOBACCO    BARNS. 

All  bams  should  be  convenient  to  the  tobacco  field. 
For  cigar  leaf,  never  build  one  less  than  thirty  feet  wide 
and  sixteen  feet  high  at  the  sides,  and  as  long  as  you 
please.  You  cannot  let  tobacco  remain  on  the  bottom  tier 
poles  in  this  climate,  as  it  would  be  liable  to  mould  in 
wet  weather.  A  bam  thirty-two  by  fifty,  with  sixteen  feet 
posts  and  siding,  is  sufficient  for  five  acres,  ordinarily. 
The  first  cutting  may  often  be  stripped  and  boxed  to 
make  room  for  the  last  cutting,  as  it  will  do  to  strip  in 
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thirty-fiye  to  forty  days  if  not  very  large.    The  tier  poles 
should  be  ten  to  twelve  feet  long. 

Pine  poles  four  or  five  inches  in  diameter,  removing 
the  bark  with  drawknife,  make  the  best  poles,  and  even 
good  rafters.  The  posts  should  be  4x6,  if  sawed,  and  put 
on  sills,  which  is  the  best  on  the  outside.  The  two  rows 
on  inside  (for  there  should  be  four  rows  of  posts  to  have 
three  spaces — ^a  driveway  in  the  middle)  may  be  cut 
from  the  pine  or  cypress  forests  and  placed  on  the 
ground.  The  middle  posts  should  be  twenty  feet  long  to 
give  pitch  or  slope  to  the  roof.  The  eaves  should  pro- 
ject twelve  to  eighteen  inches,  also  the  gable  roof  The 
roof  must  be  ventilated  at  the  top,  so  as  to  allow  the  hot 
air  to  escape,  otherwise  the  tobacco  will  char  or  '^le 
bum"  near  the  roof  The  laths  should  be  four  feet  and 
two  inches  long — poles  four  feet  apart,  and  three  and 
one-half  feet  one  above  the  other — the  first  one  five  and 
one-half  feet  from  the  ground  floor.  Windows  should  be 
made  between  each  post,  which  should  be  eight  feet 
apart.  They  should  be  as  long  as  possible  and  the  width 
of  three  boards,  say  thirty  or  thirty-five  inches  wide  and 
eight  or  ten  feet  long,  hung  with  strap  hinges  on  top  to 
push  out  at  bottom  every  night  and  close  every  dry  day 
while  tobacco  is  hanging. 

Bams  for  curing  plug  tobacco  may  be  built  of  logs 
cheaply,  twenty  feet  high,  and  daubed  with  clay.  The 
entire  cost  of  a  bam  twenty  by  thirty,  and  twenty  feet 
high,  need  not  exceed  f  36  to  f  50,  including  the  furnace 
and  flue  pipes.  One  flue  bam  out  of  four  is  sufficient,  as 
the  tobacco  may  be  cured  in  forty-eight  hours  and 
removed  to  the  stripping  bam,  which  should  have  a  cel- 
lar or  "ordering  room"  near  or  under  the  stripping  floor. 

STRIPPING    AND    BOXING. 

Cigar  tobacco  is  ready  to  strip  from  the  stalk  even 
before  all  the  green  has  disappeared  from  the  stalk,  but 
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not  until  the  stem  of  the  leaf  is  cured.  By  opening  win- 
dows  every  night  in  July  and  August  in  Florida  the 
tobacco  will  be  soft  or  "in  case"  every  morning,  when 
enough  should  be  taken  down  and  covered  to  last  the  . 
strippers  for  one  day.  Beginners  should  make  only  three 
or  four 

GRADES    OF    CIGAR    LEAF. 

First,  wrappers  (perfect  leaves) ;  second,  binders  (par- 
tially perfect  leaves);  third,  filler  (ragged  and  all  imper- 
fect leaves).  The  fourth  grade  should  be  the  trashy  leaves 
which,  if  sold  at  all,  should  not  be  included  with  the 
crop.  Always  give  the  lower  grade  the  benefit  of  the 
doubtful  leaf.  The  best  plan  is  to  take  off  all 
the  imperfect  leaves  first,  leaving  those  with  apparent 
wrapper  qualities  for  more  critical  examination.  Bind 
in  "hands"  (or  bundles)  of  twenty  to  thirty  leaves  of 
even  length  and  quality,  and  keep  under  cover  till  noon 
or  evening,  when  it  must  be  put  into  the  boxes  straight 
and  compact,  lapping  tips  about  six  inches,  and  let  the 
butts  be  about  one  inch  from  the  ends  of  the  box  so  as 
to  allow  the  heat  from  the  sweating  process,  which  begins 
at  once,  to  escape.  Keep  tobacco  in  boxes  covered  with 
cheap  oil  cloth  while  stripping,  as  a  case  or  box  may  not 
be  filled  for  several  days.  When  full  fit  boards  and  press ' 
down  by  standing  on  boards,  or  a  small  lever  may  be 
used.  When  the  box  is  full  it  is  ready  for  the  local  buyer> 
who  expects  to  re-handle  it  in  his  own  warehouse  (until  ^ 
the  average  Florida  tobacco  grower  has  learned  to  grade  y 
more  accurately)  and  sweat  and  otherwise  prepare  it  for 
the  manufacturer,  or  the  greater  markets  of  this  and  for- 
eign countries.  It  pays  the  farmer  better  to  sell  quickly 
and  take  a  few  cents  less  and  let  the  local  dealer  re-handle 
and  grade  more  perfectly,  and  sweat  it  or  **betune  U" 
thereby  relieving  the  planter  of  a  task  he  cannot  well 
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perform ;  if  indeed  they  will  pay  him  a  fair  price,  oth- 
erwise he  would  better  have  it  sweated  or  "  betuned  "  and 
prepared  for  the  manufacturer.  Sometimes  one  hundred* 
to  five  hundred  per  cent  may  be  saved  in  this  way. 

These  rules  for  stripping,  boxing,  etc.,  do  not 
apply  to  bright  plug  leaf  tobacco,  which  is  to  be  "prized" 
into  hogsheads  of  750  to  1,000  pounds.  Kiln-dried 
tobacco  will  not  keep  sound  if  the  stem  is  soft  when 
bulked  or  prized;  the  stem  should  snap  when  bent 
between  the  fingers.  Air-cured  tobacco  may  be  boxed 
when  quite  damp,  for  the  fabric  of  the  leaf,  the  cellular 
tissue  has  not  been  broken  down  by  intense  fire  heat,  as  it 
is  of  the  kiln- dried  or  flue-cured. 

Never  undertake  to  soften  or  bring  tobacco  in  case 
to  strip  or]  handle  by  "sprinkling  or  pouring,"  much  less 
by  "immersion."  Nevertheless,  if  the  weather  should  be 
dry  and  windy,  and  should  so  continue,  your  crop  will  be 
in  great  danger  (in  Florida)  of  injury  from  evaporation 
and  deterioration  becoming  dry  and  hareh  or  "bony  and 
crusty."  It  should  be  put  into  the  cases  (boxes),  which 
should  be  two  or  two  and  a  half  feet  wide  and  deep,  by 
three  or  three  and  a  half  feet  long  (but  not  made  of  pitch 
pine,  as  it  will  impart  the  turpentine  odor),  by  or  before 
the  end  of  October  or  November  (unless  it  is  a  fall  crop, 
which  is  possible).  It  is  important,  to  obtain  the  best 
results,  to  put  Florida  cigar  tobacco  in  the  boxes  before 
its  "  life  blood"  has  been  evaporated  by  hanging  too  long 
on  the  poles.  In  other  words,  its  inherent  moisture  (sap) 
should  be  conserved  by  early  stripping  and  boxing,  for 
therein  consists  the  secret  of  preserving  the  life,  aroma, 
brilliancy,  and  elasticity  of  the  article,  which  keep  it  soft* 
rich  and  mellow,  besides  preventing  its  corruption  and 
consumption  by  moth  and  rust;  for  if  this  rule  is  not 
observed,  and  the  tobacco  is  put  up  in  a  declining  condi- 
tion, so    it    will   continue    until    for   a   year  or  two, 
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when  the  little  white  worm,  sometimes  seen  in  old  cigars 
made  of  poor,  lifeless  tobacco,  will  attack  and  consume 
it  Here,  then,  is  a  dilemma  if  the  weather  is  dry  and 
windy,  and  the  question  arises 

HOW   TO   SOFTEN   THE   TOBACCO 

without  spraying  or  sprinkling,  which  would  often  ruin 
it.  For  f  5  or  f  10  (or  none  if  you  do  the  simple  work 
yourself)  you  may  have  a  softening  room  in  one  corner  of 
your  barn,  or  on  the  outside,  by  digging  a  pit  about  5 
feet  deep,  by  10  or  more  square,  in  the  ground.  If  clay , 
no  wall  of  logs,  boards  or  brick  is  needed.  Build  above 
ground  about  3^  or  5  feet  an  air  tight  wall.  The  roof 
may  be  nearly  flat,  but  may  be  covered  with  the  earth 
taken  out  of  the  pit.  Have  only  one  opening  or  door. 
Put  tier  poles  or  light  strips  in  this  room,  and  place  on 
them  a  sufiScient  quantity  of  tobacco  to  strip  next  day. 
It  will  become  soft  and  pliable  in  one  night. 

BRIGHT   PLUG   WRAPPER. 

It  has  already  been  demonstrated  that  Florida  soil 
and  climate  are  probably  better  adapted  to  the  production 
of  fine  bright  plug  wrapper,  "cutter"  (cigarette),  and  pipe 
tobacco  than  even  Va.,  N.  C,  or  S.  C.  The  soil,  climate, 
seasons,  and  immunity  from  storms  and  frosts,  which  very 
often  cut  short  the  crop  in  those  States,  make  Florida, 
especially  North  Florida,  preeminently  the  New  Eldorado 
of  the  U.  S.  for  growers  of  these  types  of  tobacco,  and  the 
fact  that  they  always  command  a  ready  cash  market  at 
from  10  to  100  cents  per  pound  should  stimulate  the 
growing  of  them  extensively  in  Florida.  Scores  of  young 
men  from  Va.  and  N.  0.  are  ready  to  come  to  Florida  for 
this  purpose  at  fair  wages.  Any  practical  farmer  can 
learn  it  in  one  year  by  close  application.  The  foregoing 
instructions  on  cigar  leaf  from  the  seed-bed  to  setting  it 
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out,  are  applicable  to  plug  tobacco,  which  should  be 
planted  about  3x3^  feet,  and  topped  at  10  to  12  leavea 
This  and  the  curing  process  and  the  ''prizing  order"  or 
case,  constitute  the  main  points  of  difference. 

The  only  reason  for  flue  curing  or  kiln-drying,  is  this: 
Everybody  knows  that  the  green  foliage  of  trees  and  plants 
must  turn  yellow  before  it  gets  "brown  and  sear."  Now  the 
object  of  the  flue  or  furnace  is  to  raise  the  heat  in  the 
bam  rapidly,  when  the  tobacco  has  turned  yellow,  and 
fasten  the  yellow  color  in  the  leaf  and  stem  within  48  hours 
or  less;  then  it  may  be  removed  into  the  stripping  bam, 
and  the  flue  barn  may  be  used  for  the  next  cutting. 

PLUG   TOBACCO^BARN. 

These  flue  bams  may  be  built  of  logs  or  boards 
1x10  or  12  inches,  18x20  feet,  and  20  feet  high,  closely 
battened.  They  may  be  daubed  with  clay.  The  expense 
need  not  exceed  |35  to  |50.  The  furnaces  may  be  built 
of  brick  or  rock  each  side  of  the  door  18  to  20  inches  high 
and  about  6  feet  long— opening  under  an  arch  or  heavy 
sheet  iron  top  from  the  outside,  in  which  the  fuel  is  to 
be  burnt.  The  flue  pipe,  10  or  12  inches  in  diameter,  is 
connected  with  the  furnace  reaching  to  back  side  of  the 
barn  and  returning  parallel,  through  the  wall  near  the 
door  and  turned  up  about  6  feet  for  chimney.  A  ther- 
mometer must  be  used  to  regulate  the  heat. 


It  will  be  necessary  in  a  future  bulletin  to  give  more 
minute  details  in  curing,  bulking,  grading  and  ''ordering' 
i.  e.,  the  proper  order  or  case  in  which  this  kiln-dried  leaf 
must  be  prized  into  hogsheads  to  insure  its  safekeeping. 
At  this  point  cigar  leaf  growers  and  manipulators  would 
surely  "slip  up,"  as  intimated  above. 


187 

I  omitted  to  state  that  the  best  types  of  bright  plug 
leaf  are  the  Long  Gooch  and  White  Stem  Orinoko. 
They  can  be  bought  of  the  Raglan  Seed  Farm,  Hyco, 
Va.,  at  about  |2.00  per  pound,  and  they  can  be  relied  on 
as  fresh  and  genuine ;  or  may  be  had  by  appfying  to 
the  Commissioner  of  Agriculture,  Hon.  L.  B.  Wombwell, 
Tallahassee,  Fla. 


NOTEa 

1.  Page  118.  Sumatra  seed,  being  more  tropical, 
should  not  be  sown  in  north  Florida  till  February  1st 
to  March  1st,  and  the  beds  should  always  be  covered 
with  canvas  to  keep  a  more  even  temperature.  It  is 
thought  that  this  type  should  be  planted  about  a  month 
later  than  others  mentioned. 

2.  p.  121.  The  effect  of  limestone  on  tobacco  should 
be  better  understood.  Between  the  lower  Silurian  and 
upper  Carboniferous  strata  there  are  many  different  lime- 
stones, which  diffemtiate  the  soils  by  their  disintegration. 
I  see  that  some  Cuban  experts  are  looking  for  Calcareous 
surface  rock  as  indication  of  tobacco  lands  that  will  give 
combustivity.  They  will  find,  perhaps  too  late,  that 
the  Andean  oolite  rocks  of  Cuba  affect  the  soil  quite 
differently  fix)m  the  massive  rotten  limestone  of  Florida. 
In  a  future  publication  this  relation  of  geology  to  botany 
as  it  affects  different  types  of  tobacco,  will  be  more  fully 
discussed. 

3.  p.  127.  K  enough  cotton-seed  meal  be  used  to  get^ 
say  150  pounds  of  potash  per  acre,  the  meal  would  yield 
so  much  nitrogen  that  the  leaf  would  be  darkened,  and 
every  one  knows  that  dark  leaf  of  equal  quality  will  not 
command  half  as  much  as  light  colors. 
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4.  p.  130.  To  the  direction  not  to  break  off  leaves  in 
the  fields,  the  Sumatra  and  old  Florida  wrapper  may  be 
an  exception.  They  grow  much  taller  and  in  order  to 
secure  the  bottom  leaves  before  the  top  ones  ripen  they 
should  be  "primed  off"  and  taken  in  largflat  baskets  to 
the  barn,  and  strung  on  slender  laths,  cord,  or  wire.      I 

\  prefer  wire,  cut  into  fifteen  .inch  lengths  and  pierced 
through  the  large  end  of  the  stem,  the  leaves  l)eing  put 
face  to  face  or  back  to  back,  not  "spooned. '*  Put  three 
of  these  astride  the  lath  or  stem  and  hang  on  poles. 

5.  p.  134.  "Kiln-dried"  or  "flue-cured"  will  not  stand 
the  moist  ferment  or  sweating  process  necessary  for  cigar 
leaf  It  would  very  soon  "funk",  blacken  and  rot,  for  the 
fabric  or  cellular  tissue  was  destroved  bv  the  intense  heat. 
This  subject  is  important,  and  will  be  discussed  infiiture. 
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SOIL. 

The  light  sandy  soil  and  sandy  loam  of  Florida  are  particu- 
larly  well  adapted  to  the  production  of  vegetables.  These  soils 
will  produce  an  abundance  of  early  vegetables  in  whatever  local- 
ity they  may  be  found.  These  soils  also  give  up  their  fertilizer 
readily,  hence  respond  quickly  to  any  change  in  the  necessary 
dements.  We  may,  by  judicious  selection,  find  nearly  an  ideal 
soil  for  this  purpose  in  every  county  of  the  State.  There  are, 
however,  other  conditions,  as  those  of  temperature  and  moisture, 
that  need  to  be  taken  into  consideration. 

Sandy  soil  and  sandy  loam  give  up  water  readily,  so  in 
many  localities  we  have  thirsty  land ;  again  under  other  condi- 
tions the  land  becomes  ''  water  sobbed."  Soil  that  is  too  dry  or 
too  wet  is  not  fit  for  vegetable  growing.  Careful  mechanical 
analysis  shows  that  there  need  not  be  any  difference  in  structure 
between  thirsty  land,  "water  sobbed"  and  good  vegetable  land. 
The  difference  may  be  one  of  water  supply.  It  should  not  be 
understood  that  if  all  thirsty  land  were  irrigated  it  would  make 
good  vegetable  land,  nor  that  all  "  water  sobbed  "  land  if  prop- 
erly drained  would  make  good  vegetable  land. 

Prof.  Whitney  has  shown  that  (p.  136,  Year-Book,  U.  S. 
Agril.  Dept,  1894,)  the  variation  in  size  of  the  particles  that 
make  up  different  soils  is  very  great,  and  when  soils  are  classed 
as  the  same,  in  common  usage,  as,  for  instance,  the  high  pine 
land  soils,  there  may  be  a  wide  difference  in  the  size  of  the  grains, 
and  also  in  the  power  for  retaining  moisture.  lie  remarks,  **  It 
will  be  seen  (from  the  table)  that  the  Florida  soils  contain  very 
little  silt,  fine  silt,  or  clay,  the  whole  amount  of  these  three 
grades  being  less  than  five  per  cent.  They  are  extremely  light- 
textured  sandy  soils,  adapted  to  the  earliest  spring  vegetables." 


HOT  BEDS. 


This  very  convenient  form  of  plant-bed  is  not  as  generally 
oaed  in  Florida  as  it  merits;  probably  from  the  fact  that  many 
143 
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persons  do  not*understand  the  principles  underlying  a  {success- 
ful  operation  of  the  same. 

When  any  undecomposed  manure,  leaves  or  other  vegeta- 
ble matter  begins  to  decay,  a  certain  amount  of  heat  is  given 
off;  if  the  pile  is  large  and  in  a  compact  heap  the  amount  of 
heat  evolved  will  be  considerable.  This  is  due  to  the  breaking 
down  of  plant  tissues  through  the  actions  of  low  forms  of  life, 
such  as  bacteria  and  molds.  This  breaking  down  takes  place  in 
the  presence  of  moisture ;  vegetable  matter  stored  in  a  dry  state 
will  remain  undecomposed  for  an  indefinite  time.  Any  applica- 
tion of  this  fact  will  make  it  possible  for  every  one  who  keeps  a 
horse  or  a  cow  to  provide  himself  with  a  hot-bed. 

During  the  early  part  of  the  season  the  manure  may  be 
stored  away  dry,  and  kept  so,  and  when  the  time  to  fix  a  hot- bed 
comes  it  may  be  prepared. 

Selection  of  a  Location. 

Four  points  should  be  borne  in  mind  when  one  is  selecting 
the  place  for  a  hot-bed : 

First,  it  must  be  sheltered  from  cold  winds,  that  is,  it  should 
be  in  a  warm  spot;  there  should  be  a  wind-break  of  some  kind, 
the  bed  should  be  and  free  to  the  full  sun  all  day ;  the  south  side 
of  a  barn  may  be  used  in  some  cases. 

Second,  it  must  be  protected  from  rains ;  the  drippings  of 
eaves  must  be  carried  away  and  the  surface  drained  so  that  water 
will  not  run  under. 

Third,  water  must  be  handy,  or  the  needed  supply  may  not 
be  applied. 

Fourth,  it  must  be  near  one's  house  or  near  his  daily  work, 
so  as  to  require  the  least  possible  time  to  look  after  it. 

Construction. 

In  States  north  of  Florida  it  is  quite  necessary,  to  use  glased 
sashes  in  building  hot  beds.  These  come  in  sizes  of  3x6  feet, 
and  can  be  bad  in  large  markets  for  about  $1.50  apiece.  In 
northern  Florida  these  will  be  found  to  be  quite  useful,  but  for 
central  and  South  Florida  they  are  not  needed  often  enough  to 
warrant  one's  investing  in  them,  except  for  special  purposes. 
Last  winter  has  been  acknowledged  generally  to  be  the^'ooldett 
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that  Florida  has  had  for  many  years.  The  temperature  on  the 
college  campus  went  down  to  13^^  F.  During  the  freeze  there 
was  a  hot-bed  containing  egg-plant  seedlings  covered  with  two 
thicknesses  of  best  protecting  cloth;  the  seedlings,  eight  inches 
away  from  the  edge  of  the  bed,  were  not  frozen.  Many  seedlings 
of  other  vegetables  were  not  frozen  under  a  single  thickness  of  pro- 
tecting cloth.  It  can  be  stated  therefore  with  confidence  that  in 
ordinary  winters  protecting  cloth  will  be  sufficient  to  keep  plants 
from  freezing  even  in  North  Florida.  It  is  not  the  intention  to 
give  the  impression  that  sash  are  not  better  than  cloth,  but  that 
we  have  so  few  nights  and  sunny  days  which  are  cold  enough  to 
injure  plants  that  it  is  more  economical  to  use  the  protecting 
cloth. 

The  hot-beds  used  in  the  Experiment  Station  garden  are 
six  feet  wide,  and  long  enough  to  suit  the  particular  use.  All 
material  used  in  their  construction  is  one  inch  thick.  The  back 
or  north  sides  are  26  inches  high,  and  the  south  sides  10  inches 
high.  When  glazed  sash  are  used  a  pitch  of  four  inches  is  suffi- 
cient; that  is,  the  front  is  made  10  inches  high  and  the  back  14. 
But  experience  has  taught  us  that  this  pitch  is  not  sufficient  for 
frames  covered  with  plant-cloth.  The  sides  are  nailed  to  4 
inch  pieces  that  were  driven  into  the  ground  six  feet  apart.  The 
ends  of  the  frame  of  are  trimmed  to  an  even  slope.  At  intervals 
^ix  feet,  three  inch  pieces  are  dove-tailed  into  the  front  and  back, 
to  steady  the  sides,  and  to  hold  the  protecting  cloth  from  bagging. 

The  protecting  cloth  is  sewed  into  a  sheet  large  enough  to 
cover  an  entire  frame.  The  seams  run  crosswise  for  obvious 
reasons.  The  sheet  is  fastened  to  the  back  and  then  stretched 
over  the  frame;  and  just  far  enough  over  the  front  to  press  the 
cloth  down  tightly,  a  strip  is  nailed  to  serve  as  a  roller  for  a  cur- 
tain. By  turning  at  one  end  the  whole  curtain  may  be  raised 
and  fastened  at  the  top ;  when  it  is  wanted  for  use  the  fastening 
is  loosened  and  the  curtain  unrolls  itself,  at  the  same  time  shut- 
ting the  whole  frame  up  for  the  night.  The  wood  work  and 
cloth  for  a  frame  six  feet  wide  and  thirty  feet, long  should  not 
cost  more  than  $2.50. 

Using  the  Manure. 
When  the  frame  for  the  hot-bed  has  been  completed  the 
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uadecomposed  manure  is  placed  in  it  to  the  depth  of  six  tt>  ten 
inches.  It  is  usually  necessary  to  remove  some  of  the  earth  in- 
side of  the  frame ;  this  can  be  used  to  bank  it  on  the  outside. 
As  the  manure  is  placed  in  the  frame  it  should  be  thoroughly 
soaked  and  tramped  down.  In  two  or  three  days  this  will 
begin  to^heat,  and  will  continue  to  rise  in  temperature  for 
eight  or  ten  days,  and  often  will  rise  very  high,  running  con- 
siderably over  a  hundred  degrees.  If  the  bed  is  kept  moist^ 
and  this  can  be  tested  by  digging  into  parts  of  it,  th.re  is  no 
danger  of  its  ^'burning."  This  does  not  mean  that  there  is 
ever  any  danger  of  it  actually  generating  fire,  but  the  stuff 
becomes  dry  and  discharges  valuable  fertilizing  -quality  as 
gasses  and  hence  is  about  destroyed.  When  large  quantities  of 
fresh  manure  are  used  the  gardeners  dump  it  in  piles,  and 
fork  it  over  every  day  or  two  to  keep  it  cool  enough,  and  at 
the  end  of  ten  days  or  two  weeks  place  it  in  the  hot-bed. 

After  the  manure  has  been  pi  iced  in  the  frame  an  inch 
of  rich  loam  should  be  spread  over  it,  to  arrest  any  gasses 
that  may  be  escaping.  After  about  ten  days  of  fermenting  the 
manure  has  reached  its  hij^hest  temperature,  and  seed  can  be 
sown  in  the  loam  without  danger.  From  this  time  on  the 
temperature  falls  gradually  until  decomposition  is  complete. 

The  only  advantage  a  hot-bed  has  over  a  cold-frame  is 
that  the  decomposing  manure  gives  off  heat,  and  the  amount 
of  heat  given  off  will  vary  with  the  amount  of  manure  used* 
If  one  desires  to  keep  a  bed  extra  warm  the  frame  may  be 
banked  with  fresh  manuie. 


PREPARING  A  COLD-FRAME. 

The  frame  work  and  cover  are  prepared  in  the  same  way  as 
for  hot-bed.  Cold-frames  require  less  fertilizer,  and  hence  are 
cheaper  than  hot-beds.  The  soil  in  them  should  be  made  very 
fertile  by  using  commercial  fertilizer,  or  preferably  compost 
Make  the  soil  about  six  inches  deep,  using  about  as  much  well- 
rotted  compost  as  earth*    The  fertilizer  must  be  worked  in  thor- 
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oughly,  and  the  frame  thus  prepared  allowed  to  stand  ten  days 
or  two  weekSy  all  the  time  keeping  it  thoroughly  wet.  A  cold- 
frame  is  as  valuable  in  the  summer  as  in  the  winter.  In  the 
summer  the  cloth  is  raised  to  allow"  air  to  pass  under,  thus  pro- 
tecting small  plants  from  the  scorching  sun.  In  the  manage- 
ment of  a  cold  frame,  and  of  a  hot-bed,  plenty  of  water  is  indis- 
pensable, and  it  must  be  applied  in  liberal  quantities  daily. 


PREPARATION  OF  A  PLANT-BED. 

Plant-beds  are  very  largely  employed  in  this  State  for  raising 
seedlings,  especially  tobacco.  A  cold-frame  will  serve  the  pur* 
poses  of  a  plant-bed  for  raising  seedlings,  and  has  many  advan- 
tages. Seedlings,  after  growing  to  a  size  that  are  easily  handled 
are  often  planted  in  a  bed  for  further  maturing;  this  is  especially 
so  when  large  quantities  of  tomato,  cabbage  or  celery  plants  are 
wanted.  The  advantage  of  having  these  plants  in  as  small  a 
space  as  practicable  is  apparent  to  all.  The  plant-bed  must  be 
very  fertile,  and  have  plenty  of  water  to  be  used  in  case  of  need* 
The  ground  should  be  raked  carefully,  the  fertilizer  applied,  and 
the  bed  spaded  or  plowed,  and  then  raked  again.  The  bed 
should  lie  a  week  or  ten  days,  to  allow  the  fertilizer  to  be  incor- 
porated, when  the  plants  may  be  set  out.  Plants  should  not  be 
allowed  to  become  checked  in  their  growth  at  any  time.  It  does 
plants  good  to  be  planted  several  times,  and  with  some  vegeta- 
bles such  frequent  planting  is  profitable;  but  for  plants  to  come 
to  a  standstill  for  want  of  water  or  fertilizer  works  a  detriment 
that  is  strikingly  noticeable  in  the  crop.  Hence  in  the  trans- 
plantings  great  care  should  be  taken  as  to  moisture,  temperature 
and  soil,  so  that  growth  may  not  be  checked« 


FERTILIZERS. 


lliis  subject  has  been  thoroughly  and  clearly  discussed  by 
my  colleague.  Prof.  A.  A.  Persons,  in  Bulletins  20  and  22  of  the 
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Florida  Agricultural  Experiment  Station.  Any  one  finding  dif> 
ficalty  in  preparing  formulx  of  fertiliser  herein  mentioned  should 
consult  these  Bulletins  for  information.  In  this  Bulletin  focmube 
of  fertilizers  are  given  in  the  discussion  of  particular  crops. 

Vegetable  growers  having  only  a  few  acres  will  doubtless 
find  it  cheaper  to  have  the  fertilizer  mixed  at  the  factory,  but 
those  who  cultivate  large  areas  of  one  kind  of  vegetable  should 
be  able  to  save  the  profit  that  the  manufacturer  makes  on  mixing 
the  fertilizer. 


BEAN. 

The  bean  is  a  tender  annual  and  does  not  grow  to  perfec- 
tion in  cold  weather.  Its  value  as  a  food  has  long  been  recog- 
nized, but  the  people  in  this  country  are  slow  in  adopting  it  as 
food  for  animals,  though  for  household  consumption  it  is 
used  extensively.  In  Europe  and  Asia  it  is  used  largely  for 
fodder.  The  main  reason  for  its  not  being  used  more  extensively 
in  the  United  States  is  that  much  time  is  consumed  in  gathering 
the  crop.  As  soon  as  we  are  able  to  harvest  it  by  horse-power 
we  shall  probably  use  it  largely  as  a  feed  for  domestic  animals. 
Seedsmen  divide  beans  into  two  classes,  the  bush  beans  and  the 
pole  beans.  Each  of  these  classes  requires  quite  different  treat- 
ment.   We  will  consider  the  bush  or  dwarf  kind  first. 

Bush  Bean. 

This  is  the  kind  that  is  used  for  shipping  purposes  as  green 
snap-beans  or  snaps.  In  some  portions  of  this  State  the  grow- 
ing of  string-beans  is  a  lucrative  class  of  gardening.  All  beans 
are  very  tender  and  sensitive  to  cold,  even  when  it  is  not  severe 
enough  to  freeze.  Only  those  portions  of  Florida  that  are  firee 
from  frosts  and  long  cold  spells  can  grow  them  for  mid- winter 
market. 

Selection  of  Soil. 

For  early  or  winter  market  a  light  sandy  soil  should  be  se- 
lected, and  this  should  be  well  manured.     While  beans  are  able 
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to  add  nitrogen  to  the  soil,  they  cannot  produce  a  good  crop  in 
a  soil  that  is  deficient  in  this  element.  When  the  beans  are 
about  half  grown  is  the  time  to  pick  them  for  market,  for  hj 
this  time  the  pods  have  attained  nearly  their  full  length.  The 
picking  must  be  done  after  the  dew  is  off,  and  the  pods  and 
plants  are  dry.  After  allowing  them  to  lie  a  short  time,  say  an 
hour  or  two,  to  lose  their  crispness,  they  are  ready  to  crate.  The 
usual  crate  holds  about  a  bushel,  and  is  partitioned.  In  crating, 
the  pods  are  straightened  out  more  or  less  and  laid  into  the  crate 
lengthwise.  When  the  crate  is  full  the  top  is  pressed  down 
firmly  and  nailed. 

When  the  crop  is  to  ripen,  the  hills  are  planted  about  twice 
as  far  apart  in  the  row.  The  cultivation  in  either  case  is  the 
same;  that  is,  they  are  plowed  as  long  as  the  vines  will  permit. 
There  is  a  good  market  for  dry  beans,  but  that  is  usually  over- 
looked by  our  gardeners.  The  vines  that  have  been  picked  over 
several  times  for  string-beans  rarely  produce  enough  dry  ones  to 
pay  for  the  gathering.  When  they  are  raisejl  to  sell  dry,  they 
are  cut  off  with  a  mower  or  scythe  like  hay  and  cured,  then 
raked  together,  piled  and  stacked.  The  threshing  may  be  done 
by  a  separator  or  flail.  The  use  of  the  threshing  machine  makes 
the  labor  of  producing  a  crop  quite  small,  but  it  breaks  so  many 
beans  that  they  often  have  to  be  sold  for  40  per  cent  of  the  price 
paid  for  the  flail  threshed  ones. 

If  the  crop  is  planted  for  string  beans  the  rows  are  made 
about  two  feet  apart,  and  the  hills  about  six  inches  apart  in  the 
row. '  From  one  to  four  plants  are  allowed  to  grow  in  a  hill ;  de- 
pending on  the  strength  of  the  soil.  The  hills  are  planted 
farther  apart  if  the  variety  is  one  of  the  larger  bush-beans.  It 
should  be  the  aim  in  planting  to  get  the  row  as  narrow  as  possi- 
ble ;  it  is  better  to  drop  a  bean  every  inch  than  to  drop  six  beans 
every  six  inches,  provided  it  can  be  accomplished  as  easily. 
When  the  rows  are  narrow  there  is  much  less  land  that  has  to 
be  worked  by  hand.  When  the  rows  are  straight  and  very  nar- 
row it  often  happens  that  there  is  no  occasion  to  use  the  hoe  at 
all.  Excellent  crops  of  beans  are  grown  without  taking  a  hoe 
into  the  fleld  at  all. 

In  planting,  care  must  be  taken  not  ho  use  diseased  nor 
*)uggy  seed,  as  the  pods  may  be  badly  damaged  before  picking 
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or-  they  may  be  spoiled  on  the  way  to  market  In  picking,  sepft- 
mte  all  culls  from  the  good  ones  at  once,  to  prevent  the  inoculat- 
ing of  sound  pods  with  the  diseased  ones.  The  culls  and  wpot" 
ted  pods  should  be  picked  and  removed  from  the  field  to  be  de- 
stroyed. 

How  Planted  for  Irrigation. 

When  the  land  can  be  irrigated  deep  double  furrows  should 
be. plowed.  This  will  throw  the  field  into  ridges  about  thirty 
inches  across  the  top.  Two  rows  of  beans  may  be  planted  oo 
each  of  such  beds.  This  deep  furrow  serves  as  guide  or  trough 
for,  water  and  also  as  a  good  drain  during  rainy  weather. 

Varieties. 

The  earliest  and  hardiest  is  the  Mohawk.  A  good  green 
podded  variety  is  the  Valentine.  A  much  prettier  variety  for 
table  use  is  the  Golden  Wax.  The  larger  portion  of  our  crop  is 
of  the  green  varieties,  as  they  are  considered  hardier  and  the 
seed  more  generally  distributed  and  cheaper. 

Pole  Beans. 

The  pole  beans  require  a  much  richer  soil  than  the  bush 
beans  and  are  rarely  used  for  shipping  purposes.  These  beans 
are  more  desirable  for  family  use,  but  are  somewhat  later  in  ma- 
turing, so  both  kinds  should  be  planted  for  home  use.  The 
pole  limas  are  very  desirable,  but  there  is  much  difficulty  in  the 
pods  setting.  Long  rows  of  very  fine  vines  have  been  grown  at 
Lake  City  without  producing  a  mess  of  good  beans.  The  bush 
limas  produce  a  fine  crop  however. 

The  early  preparation  of  the  soil  is  the  same  as  for  the  low 
growing  forms.  Lay  the  land  off  four  by  four,  or  six  by  six  feet, 
fertilize  the  checks  thoroughly,  and  after  the  fertilizer  is  well  in- 
corporated plant  the  seed.  Plant  from  one  to  four  beans  to  the 
hill;  vary  the  number  of  plants  to  suit  the  strength  of  the  land« 
Such  ordinary  care  as  given  the  garden  crops  will  be  suffi- 
cient. As  soon  as  the  vines  begin  to  run  they  should  be  staked. 
In  this  matter  it  is  best  to  set  the  stakes  so  the  tops  of  four  will 
come  together,  and  tie  them ;  in  this  way  they  will  support  one 
another.     By  staking  them   in  squares  the  space  between  the 
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rows  arched  together  must  be  cultivated  by  hand,  but  the  vines 
will  soon  shade  the  ground,  so  preventing  much  further  growth 
oLweeds. 

In  fertilizing  for  a  bean  crop  the  material  should  be  applied 
broad  cast,  as  the  bean  roots  will  go  a  long  way  in  the  soil. 
There  is  danger  of  having  it  too  concentrated  if  one  iCpplies  it  in 
the  hilL  The  bean  is  a  gross  feeder,  and  will  grow  on  laad 
that  is  too  raw  for  the  ordinary  crops. 

Fertilizer^  Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 7  per  cent. 

Nitrogen 3  per  cent 

Use  1,000  to  2,000  pounds  per  acre.  If  the  land  is  rich  in 
vegetable  matter  the  nitrogen  may  be  omitted;  in  such  a  case 
only  phosphoric  acid  and  potash  need  be  applied. 

How  TO  Mix  Fertilizers. 

Let  us  consider  how  we  can  prepare  fertilizer  equal  to  a  ton 
of  the  above  formula.  Our  formula  calls  for  7  per  cent  of  phos- 
phoric acid.  This  simply  means  that  we  want  140  pounds  of 
available  phosphric  acid  to  the  acre  (140  pounds  being  7  per 
cent  of  2,<ooo  pounds — a  ton).  Doubtless  the'  cheapest  source 
of  this  element  is  our  acid  phosphate  or  super-phosphate.  This 
usually  contains  from  10  to  14  per  cent  of  available  phosphoric 
acid,  or,  stating  it  in  other  words,  every  hundred  pounds  of  acid 
phosphate  contains  from  10  to  14  pounds  of  available  phosphoric 
acid.  Now,  if  our  phosphate  contains  10  per  cent  available 
phosphoric  acid,  it  will  take  1,400  pounds  to  supply  the  desired 
amount  If  the  phosphate  analyzes  14  per  cent  it  will  take 
1,000  pounds.  Dissolved  bone  contains  from  13  to  15  per  cent 
of  available  phosphoric  acid.  If  the  fertilizer  at  hand  is  a  13 
per  cent  one  it  will  take  1,077  pounds  to  supply  the  desired 
amount  of  this  element;  if  a  15  per  cent  one,  933  pounds. 
There  are  other  sources  of  phosphoric  acid,  but  these  two  are 
die  more  common  in  our  markets. 

Potash  may  be  obtained  from  various  sources.  A  high 
grade  of  sulphate  of  potash  contains  from  50  to  55  per  cent  of 
potash.    To  make  up  the  140  pounds  (7  per  cent  of  si|00o 
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pounds)  desired,  it  will  take  from  254  pounds  (of  the  h^her  per 
cent)  to  280  pounds  (of  the  lower  per  cent).  A  low  grade  of 
sulphate  of  potash  contains  from  27  to  30  per  cent  of  potasi^; 
518  pounds  (of  the  lower  per  cent)  to  466  pounds  (of  the  higher 
per  cent)  would  be  required.  Kainit,  which  is  a  still  lower 
grade  of  sulphate  of  potash,  contains  about  15  per  cent  of  potash. 
Of  this  it  would  require  933  pounds.  Muriate  of  potash  con< 
tains  about  50  per  cent  potash.  Of  this  it  would  take  280  pounds 
to  supply  the  desired  amount. 

Nitrogen  may  be  obtained  from  sulphate  of  ammonia,  which 
contains  from  19  to  22  per  cent  of  this  element.  As  60  poui^ds 
(3  per  cent  of  2,000  pounds)  are  called  for  by  the  formula,  it  will 
take  314  pounds  (of  the  lower  per  cent)  or  272  pounds  (of  the 
higher  per  cent).  Nitrate  of  soda  contains  from  15  to  16  per 
cent  of  this  element ;  so  it  will  take  400  pounds  (of  the  lower 
per  cent)  or  374  pounds  (of  the  higher  per  cent).  Dried  blood 
varies  from  10  to  15  per  cent  of  nitrogen;  so  it  will  take  600 
pounds  (of  the  lower  per  cent)  or  400  pounds  (of  the  higher  per 
cent).  Cotton-seed  meal  may  contain  8  per  cent  nitrogen ;  of 
this  grade  it  would  require  759  pounds  to  supply  the  desired 
amount.  The  amount  of  potash  and  phosphoric  acid  in  cotton- 
seed meal  is  smaU,  so  it  has  not  been  taken  into  consideration. 

Concentrating  these  statements,  we  may  use,  to  obtain  the 
desired  amount  of  phosphoric  acid  : 


Phosphate  (available  phosphoric  acid,  10  per  cent)  1,400  lbs.,  or 

"     14    "      "       1,000    "     " 
Dissolved  bone "  "  "     13    "      "       1/077    "     ** 


To  obtain  the  amount  of  potash  desired : 

Muriate  of  potash  (50  per  cent  potash) 280  lbs.,  or 

Sulphate     "         (55    "     "        "     )......  254   "     " 

«'  <'         (50    ^'     •*        '<     ) 280   "      ** 

"  *'         (30    ''     *'        '*)......  466   "      ** 

"  ''         (27    "     '*        "     ) 518   *'      '« 


Kamit (15   "     "        *'     ) 933 


a 
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To  obtain  the  amount  of  nitroeen  desired : 

Sulphate  of  ammonia  (22  per  cent  nitrogen)  272   pounds,   or 
"  «  (19    «      "  "       )  314       "  ** 

Nitrate  of  soda  .    .    .  (16  "  "  "  )  374  "  '* 

"...  (15  "  "  "  )  400  "  *' 

Dried  blood (15  '*  "  "  )  400  "  *' 

"         "       (10  "  "  "  )  600  "  '< 

Cotton-seed  meal  .    .  (8  "  "  "  )  750  " 

By  selecting  one  amount  from  each  of  the  three  required 
fertilizer  elements  we  should  have  a  complete  fertilizer,  and  the 
amount  of  each  element  desired,  though  we  should  not  neces- 
sarily have  a  ton  of  fertilizer.     To  illustrate,  let  us  take  : 

Dissolved  bone  (15  per  cent  avail,  phos.  acid) 933  lbs 

Sulphate  of  potash  (55  per  cent  potash)  .......    254  lbs 

Sulphate  of  ammonia  (22  per  cent  nitrogen) 272  lbs 

Total 1,469  lbs 

To  get  a  ton,  add  earth 53 1  lbs 

Total 2,000  lbs 

Again : 

Acid  phosphate  (10  per  cent  avail,  phos.  acid) 1,400  lbs 

Kainit  (15  percent  potash) 933  lbs 

Cotton- seed  meal  (8  per  cent  nitrogen) 750  lbs 

Total 3,083  lbs 

If  our  calculations  have  been  correct,  these  two  fertilizers 
should  be  equally  valuable  to  the  land,  though  the  latter  con- 
tains more  than  twice  as  many  pounds  as  the  former.     The  per 

* 

cent  of  the  different  fertilizer  elements  in  the  two  fertilizers  will 
be  found  different  from  those  suggested  in  the  formula,  but  the 
number  o{ pounds  of  each  element  are  just  what  the  formula  calls 
for.  In  case  the  earth  is  added  the  fertilizer  will  continue  just 
the  per  cents  called  for  in  the  formula. 

Both  of  these  fertilizers  are  faulty ;  the  first  has  all  the  nitro- 
gen in  a  soluble  form,  which  is  easily  washed  out  of  the  soil  by 
rains,  and  before  the  "snaps''  are  ready  to  be  picked  the  plants 
may  be  suffering  for  want  of  this  (nitrogen)  element  The  sec- 
ond fertilizer  has  all  its  nitrogen  in  the  form  of  cotton-seed  meal. 
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which  would  not  be  available  to  the  seedling,  especially  during 
cold,  dry  weather.  A  better  fertilizer  would  be  obtained  by 
using  580  pounds  of  cotton-seed  meal  and  68  pounds  of  sulphate 
of  ammonia  (22  per  cent  nitrogen)  to  supply  the  desired  amoumt 
of  nitrogen. 


BEET. 

This  vegetable  is  not  grown  extensively  in  Florida  for  North- 
em  markets.  It  ships  well,  and  sells  easily,  but  our  iharket  gar- 
deners have  not  learned  to  be  satisfied  to  raise  crops  on  small 
profits.  By  Northern  gardeners  it  is  regarded  as  one  of  the  im- 
portant vegetables  for  early  market,  and  for  bringing  a  quick  re- 
turn. It  is  merely  a  question  of  time  until  the  gardeners  of  our 
State  will  turn  their  attention  to  the  beet. 

Soil  and  Preparation. 

A  soil  that  is  well  adapted  to  growing  the  usual  vegetables 
will  be  found  good  for  this  one.  It  may  be  slightly  heavier  tham 
that  for  the  crops  that  are  grown  for  their  foliage,  as  lettuce.  A 
good  cabbage  soil  will  be  found  of  about  the  right  consistency. 
Wet  or  soggy  land  will  not  raise  a  crop.  Plow  deep  and  prepare 
the  ground  well;  the  seedlings  are  quite  small  and  need  consid- 
erable coaxing  before  they  will  make  a  good  start.  Use  plenty 
of  fertilizer  of  some  well  prepared  kind.  Rough  or  undecom- 
posed  material  should  not  be  used.  Along  the  row  some  nitrate 
of  soda  or  guano  should  be  scattered  to  give  the  seedlings  a  quick 
start,  and  to  form  a  good  root  S3rstem  to  tide  them  over  a  possi- 
ble dry  spell. 

Seeding  and  Cultivating. 

It  is  not  profitable  to  transplant  beets ;  it  may  be  done  on  a 
small  scale,  but  it  is  too  expensive  to  practice  on  a  large  scale. 
Sow  the  seed  in  drills  about  twenty  inches  apart.  The  seed 
should  be  sown  thick  enough  so  that  a  half  or  two-thirds  of  the 
plants  may  be  weeded  out.  Do  not  thin  the  plants  undl  they 
begin  to  crowd  one  another,  and  then  thin  to  four  or  six  inches  ia 


156 

• 

the  row.  The  best  time  for  thinning  is  when  the  seedHngs  have 
reached  a  size  of  two  inches;  if  the  seed  lias  happened  to  grow^ 
well  it  may  be  necessary  to  thin  them  out  before  this  time. 

The  time  for  sowing  will  depend  upon  conditions  of  weather. 
They  should  be  sown,  however,  early  enough,  so  a  good  start 
may  be  had  before  the  cold  of  winter  is  expected.  In  the  lati- 
tude of  Lake  City,  if  the  weather  is  favorable,  near  the  first  of 
November  is  a  good  time. 

If  the  seed  has  been  sown  in  a  wide  row,  and  this  is  to  be 
commended,  it  will  be  necessary  to  do  considerable  hoeing.  The 
ground  in  the  row  should  never  be  left  to  become  hard,  but  be 
kept  mellow ;  this  will  let  the  fleshy  roots  sink  into  the  soil  in- 
stead of  forming  on  top. 

Marketing. 

/  The  usual  method  is  to  use  barrels  or  large  boxes;  this  is- a 
clumsy  way,  and  one  not  calculated  to  bring  the  best  price.  The 
usual  vegetable  crate  will  be  found  handy  and  desirable. 

In  districts  where  there  are  pickling  factories,  and  near 
large  cities,  small  beets,  with  greens,  are  raised  with  profit,  but 
these  cannot  be  shipped  to  a  distant  market.  For  a  distant  mar- 
ket gather  tops  and  all :  carry  to  the  packing-house;  remove  the 
tops  with  a  sharp  knife,  leaving  about  an  inch  of  the  leafstalk 
on  the  beet.  Remove  the  dirt,  and  pack  in  vegetable  crates. 
The  leaves  put  in  a  compost  heap  will  pay  for  the  trouble  of 
hauling,  or  they  can  be  fed  to  domestic  animals  with  profit.  The 
beet  itself  makes  one  of  the  best  feeds  for  milch  cows,  and  is  ex- 
cellent for  other  domestic  animals. 

Varieties. 

Extra  Early  Blood  Turnip,  Eclipse  and  Extra  Early  Egyp- 
tian are  good  varieties  to  grow  for  market.  The  first  named  is 
probably  the  best;  the  last  named  has  the  disadvan*age  of  be 
coming  stringy  if  it  matures  during  a  long  dry  spell,  or  if  allowed 
to  stand  too  long.  The  deep  red  varieties  are  preferred  in  the 
markets,  and  those  that  are  turnip  shaped  sell  better  than  the  long. 

Fertiliser  Formula. 

Available  phosphoric  acid 6  per  cent. 

Potash 7  per  cent. 

Nitrogen 6  per  cent. 
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KaiDit,  sulphate  of  potash  or  muriate  of  potash  may  be  used 
as  a  source  for  potash.  Twelve  hundred  to  two  thousand  pounds 
will  not  be  found  too  much  to  produce  a  good  crop. 


CABBAGE. 

The  season  for  marketing  cabbage  is  not  long,  because  the 
Maine  and  Nova  Scotia  cabbage  will  keep  until  March  or  April, 
while  the  spring  crop  of  Georgia  and  South  Carolina  begins  to 
reach  market  in  June.  Some  years  the  Northern  crop  is  small ; 
in  such  cases,  late  winter  cabbage  commands  a  high  price.  If 
at  the  same  time  the  potato  crop  is  light,  there  will  be  a  demand 
for  Florida  cabbage.  Often  the  vegetable  grower  can  anticipate 
such  conditions,  and  put  in  a  large  crop  of  cabbage.  There  is  a 
large  Southern  market  that  would  depend  on  Florida  for  cabbage 
if  the  supply  were  constant.  An  extensive  trade  has  already 
sprung;  up  with  New  Orleans. 

Cabbage  is  an  excellent  crop  to  feed  to  cattle.  In  some  of 
the  dairying  districts  it  is  raised  as  a  second  crop  with  a  view 
of  feeding  to  milch*  cows. 

Seed  Sowing. 

This  is  probably  the  earliest  vegetable  to  grow  from  seed 
that  we  have  in  the  market.  It  is  not  necessary  to  have  a  cold- 
frame  to  start  the  seedlings,  but  success  is  more  certain  by  using 
it.  The  bed  used  to  raise  the  seedlings  need  not  have  bottom 
heat,  and  need  not  be  as  fertile  as  for  most  other  seedlings.  To 
produce  stocky  plants,  it  is  better  to  have  the  bed  rather  cool. 
If  one  discovers  that  the  plants  are  not  progressing  rapidly 
enough  to  bring  them  to  the  size  desired  by  transplanting  time, 
they  can  be  stimulated  to  rapid  growth  by  the  use  of  some  liquid 
manure,  or  some  cotton-seed  meal.  The  latter  must  not  come 
in  contact  with  the  plants,  as  it  is  liable  to  cause  a  "  damping 
oflf''  in  the  seed-bed  when  it  begins  to  decay.  One-half  ounce 
to  an  ounce  of  seed  should  give  plants  enough  for  an  acre. 


16T 

Sowing  the  Seed. 

It  is  preferable  to  sow  the  seed  in  drills,  far  enough  apart  to 
permit  them  to  be  worked  either  by  hoe  or  hand-plow.  In  our 
latitude,  July,  August  or  September,  depending  on  the  varie^, 
is  the  right  time  to  sow  for  spring  markets  of  the  North.  This 
will  bring  the  crop  into  market  after  the  Northern  stored  crop 
has  been  consumed,  and  before  the  early  spring  crop  has  matured. 
The  drills  are  made  about  three-fourths  of  an  inch  deep.  As 
«oon  as  the  seedlings  begin  to  break  through  the  ground,  make 
a  liberal  application  of  tobacco  dust;  repeat  the  dusting  every 
three  or  four  days.  This  will  kill  or  drive  away  some  insects 
that  are  quite  numerous  at  that  time  of  the  year. 

If  the  seeds  grow  well  the  plants  become  crowded  in  the 
drills.  In  this  case  a  portion  of  them  may  be  shifted  to  another 
bed,  if  it  is  desirable  to  save  them ;  otherwise  they  should  be 
thinned  out.  The  plants  should  not  be  allowed  to  grow  more 
than  five  or  six  inches  tall,  nor  is  it  well  to  keep  them  in  the 
seed-bed  until  they  grow  to  this  size.  They  can  be  checked  in 
their  growth  by  withholding  water,  and  by  shifting  them  several 
times  j  the  latter  is  an  excellent  practice,  though  rarely  followed. 

Soil. 

Cabbage  is  a  gross  feeder,  and  will  succeed  on  soil  where 
many  other  crops  fail.  The  soil  for  ordinary  gardening  is  con- 
sidered excellent  for  this  vegetable.  If  the  land  is  not  level,  a 
northern  slope  is  preferred,  as  that  is  cooler  and  keeps  a  more 
nearly  constant  temperature.  The  freezes  of  last  winter  killed 
small  cabbages  in  the  field,  which  would  have  lived  with  only  a 
slight  protection,  nor  would  they  have  been  killed  if  the  plants 
had  been  olderr  The  seedlings,  or  plants  in  the  plant-bed,  can 
stand  about  20°  F. 

Planting  and  Cultivating. 

Before  transplanting  it  is  well  to  harden  the  plants  off,  and 
when  one  is  ready  to  remove  them,  soak  the  ground  thoroughl}; ; 
this  will  cause  the  soil  to  adhere  to  the  roots  better.  A  rainy 
time  is  preferable  for  planting  them  out,  and  this  can  usually  be 
waited  for  in  our  State,  though  it  is  not  really  necessary,  as  the 
plants  grow  very  readily.     For  medium  to  large  varieties,  make 
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the  rows  three  feet  apart,  and  put  the  plants  two  or  three  feet 
apart  in  the  row.  They  should  be  planted  with  a  view  of  doing 
aU  the  cultivating  bjr  horse-power.  If  the  season  happens  to  be 
dry,  be  sure  to  give  frequent  and  thorough  cultivation,  to  con- 
seirve  the  moisture  in  the  soil. 

It  is  to  be  regretted  very  much  that  we  do  not  supply  our 
home  market.  A  rather  striking  case  occurred  in  the  spring  of 
1S94.  The  grocery  men  ac  Lake  City  bought  cabbage  horn 
New  York,  and  retailed  it  at  ten  cents  ahead.  At  the  same 
time  a  vegetable  grower  in  Manatee  county  was  shipping  cabbage 
by  the  carload  to  St  Louis,  Mo.,  at  a  loss  of  fifteen  dollars  per 
car-load. 

Fertilizer  ^Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 8  per  cent. 

Nitrogen 5  per  cent. 

Cabbage  has  very  little  choice  as  to  the  source  of  the  fertil- 
izer, but  it  wants  abundance  of  it.  An  acre  requires  1,500  to 
3,000  pounds,  according  to  the  kind  of  land. 

Marketing. 

There  is  no  settled  form  of  package  for  cabbage.  The 
smaller  early  cabbage  is  usually  crated  or  barreled ;  the  fall  cab- 
bage is  sometimes  shipped  in  bulk,  especially  when  sold  by  the 
car-load.  Barrels  are  frequently  used,  when  only  a  few  are  to 
be  shipped  to  one  address.  Crates  are  often  seen  on  the  markets 
of  large  cities ;  these  are  about  2x4  by  4  or  5  In  Florida,  cabbage 
crates  are  made  to  hold  a  hundred  pounds  —  smaller  than  the 
dimensions  given  above. 

Preparing  for  Market. 

It  often  happens  that  much  rain  falls  when  the  heads  have 
become  solid,  causing  them  to  burst.  This  may  be  prevented 
by  running  a  plow  with  a  long  sweep  on  one  side  of  the  row  to 
cut  off  most  of  the  roots.  The  bursting  is  caused  by  an  assimi* 
lation  of  too  much  moisture,  and  a  con-eqnem  expansion  of  the 
heart,  while  the  outer  leaves  cannot  ^ive  sufficient ly. 

For  shipping,  near'y  all  the  outir  leaves  are  stripped  off. 
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leaving  just  enough  to  protect  the  head;  the  stalk  is  then  cut  oflf 
about  even.  The  heads  should  be  gathered  dry,  and  kept  so 
until  they  reach  their  destination.  If  somewhat  wilted  when 
leceived  by  the  retail  dealer,  they  may  be  placed  in  a  cellar,  or 
other  moist  place,  when  they  will  become  crisp  and  fresh  again. 
Cabbage  may  be  classed  among  the  staple  products,  so  peo- 
ple are  not  very  notional  about  how  it  appears  in  the  market. 
While  it  is  an  easy  crop  to  grow,  there  are,  on  the  other  hand, 
a  great  many  failures. 

Varieties. 

As  there  is  practically  no  killing  frost  for  this  vegetable 
in  our  State  it  is  found  more  profitable  to  raise  the  large 
kinds.  Charleston  Wakefield,  Premium  Flat  Dutch  and  Louis- 
ville Drumhead  are  favorites  in  various  portions  of  the  State. 
For  family  use,  when  cabbage  is  wanted  in  as  short  time  as 
possible,  Jersey  Wakefield  or  Early  Winningstadt  are  desirable 
varieties. 


CAULIFLOWER. 


Up  to  the  time  of  setting  out  the  treatment  of  cauliflower 
is  the  same  as  that  for  cabbage. 

Setting  Out. 

The  rows  are  three  feet  apart,  and  the  plants  set  about 
eighteen  inches  distant  in  the  row.  It  requires  more  caution 
to  set  the  plants  out  in  time,  if  kept  in  the  plant-bed  too  long. 
The  plants  should  be  set  out  as  soon  as  they  are  large  enough 
to  handle  easily.  For  this  vegetable  it  is  better  to  make  three 
different  sowings,  about  ten  days  apart,  so  as  to  be  sure  to  have 
plants  in  good  condition  when  weather  is  favorable  for  trans- 
planting. 

The  vegetable  must  be  treated  more  nearly  like  early  cab- 
bage than  like  the  later.  The  soil  needs  to  be  richer  and 
deeper  than  for  cabbage.-  Plants  must  not  be  allowed  to  be 
t^hecked  in  their  growth  at  any  time,  as  they  are  liable  to  run  to 
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seedy  just  as  when  they  are  allowed  to  remain  in  the  plant-bed 
too  long.  It  is  a  profitable  crop  for  our  home  markets  and 
can  be  matured  until  May,  but  after  this  maggots  are  liable  to 
infest  the  heads.  In  the  fall  it  may  be  planted  to  mature  as 
early  as  the  middle  of  December.  It  can  be  matured  earlier 
than  this,  but  the  insect  and  fungus  enemies  are  quite  destruc- 
tive in  the  fall  and  early  winter. 

When  the  crop  is  raised  for  shipping  purposes  the  plant- 
ing should  be  gauged  so  as  to  bring  in  matured  heads  by  the 
middle  of  January,  as  the  northern  grown  crop  can  be  kept  un- 
til about  Christmas,  and  an  early  crop  from  north  of  us  can  be 
brought  in  by  the  middle  of  May,  so  we  should  try  to  have 
our  crop  mature  from  the  middle  of  January  to  the  first  of  May. 

As  mentioned  before,  the  early  cultivation  and  care  is  the 
same  as  for  cabbage.  When  the  heads  have  grown  to  about 
the  size  of  a  tea-cup  the  leaves  are  tied  over  them  for  bleach- 
ingy  if  it  is  to  go  to  the  fancy  market.  This  is  by  no  means  a 
prevailing  practice.  However,  this  operation  is  a  paying  invest- 
ment. 

Cutting. 

After  this  vegetable  has  begun  to  head  it  requires  a  good 
deal  of  judgment  to  put  it  into  the  market  properly.  The  field 
must  be  picked  over  repeatedly,  and  the  matured  heads  removed,, 
or  they  will  spoil.  If  the  weather  is  warm  they  are  liable  to 
spot,  and  this  makes  them  unfit  for  market.  To  examine  a  head, 
part  the  leaves  and  see  if  it  is  beginning  to  crack ;  if  so,  remove 
it.  In  pase  the  leaves  have  been  tied  over  the  head  to  bleach  it» 
the  leaves  must  be  parted  on  the  side  to  keep  the  sun  off  and 
light  out.  In  cutting,  a  good  strong  knife  with  a  blade  about 
eight  inches  long  is  needed.  Cut  the  stalk  so  as  to  leave  about 
three  circles  of  leaves.  If  the  product  is  first-class  it  will  pay 
to  cut  the  stalk  below  the  leaves  and  cart  the  crop  to  the  pack- 
ing house. 

Crating. 

Trim  off  all  but  the  inner  circle  of  leaves  and  cut  the  stalk 
off  and  wrap  in  a  thin  paper.  (The  stalk  should  have  been  cut 
off  smooth  and  even  with  the  last  circle  of  leaves.)  In  the  fancy 
markets  nearly  as  much  pains  is  taken  with  this  vegetable  as  with 
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fancy  fruits,  and  the  growing  of  this  class  of  cauliflower  pays 
best.  Before  wrapping  each  head  should  be  allowed  to  dry 
thoroughly.  In  the  matter  of  package,  the  customers  are  not 
so  particular,  because  the  product  is  usually  removed  from  it 
before  it  is  sold  by  the  retail  dealers.  The  barrel  or  box  should 
not  contain  more  than  two  and  one-half  bushels,  to  avoid  bruis- 
ing the  lower  heads  by  the  weight  of  the  upper  ones.  For  a  dis- 
tant market  it  is  better  to  use  a  crate  that  will  hold  about  as 
much  as  a  tomato  or  an  orange  crate. 

It  has  not  been  many  years  since  it  has  been  considered 
possible  to  grow  this  vegetable  in  our.  State,  and  the  limit  of  its 
production  has  not  been  reached. 

The  seed  is  imported  from  Europe ;  only  a  small  quantity 
being  grown  in  this  country.  It  is  quite  difficult  to  grow 
the  seed  in  the  gardening  districts  of  the  United  States,  as 
the  heads  have  to  be  kept  over  winter  and  the  seed  grown  the 
next  summer.  Fide  heads  cannot  be  kept  from  rotting,  so  half- 
matured  specimens  have  to  be  chosen.  This  you  see  would 
degenerate  the  kind  in  a  few  generations. 

Is  not  here  a  profitable  employment  for  a  small  capital  ? 
Our  crop  can  be  matured  so  the  seed  can  grow  the  same  season. 
If  a  crop  happened  to  be  somewhat  late  it  might  be  allowed  to 
go  to  seed.  With  a  decrease  in  the  price  of  the  seed  there  would 
be  an  increase  in  the  quantity  grown  and  an  increase  in  con- 
sumption. As  it  is  one  of  the  most  delicious  vegetables  there 
need  be  no  fear  of  over-production. 

Varieties. 

Early  Erfurt  and  Snowball  are  both  good,  and  can  be 
depended  upon  for  a  crop.  There  are  other  varieties  coming 
into  common  use,  but  these  two  have  the  lead. 

The  price  of  the  seed  is  one  great  drawback  on  cauliflower 
raising. 

Fertilizer  Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 8  per  cent. 

Nitrogen 5  per  cent. 

There  is  no  choice  as  to  the  source  of  potash. 


the  acre. 
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CELERY. 

The  reports  of  success  and  the  profits  in  celery  growing  in 
this  State  have  been  very  flattering.  Aroond  New  York  City 
and  Kalamazoo,  Mich.,  it  is  one  of  the  important  crops. 

Soiu 

Our  State  has  enough  excellent  celery  land  to  supply  the 
market  of  the  United  States.  In  choosing  a  plot  two  points 
must  be  kept  in  mind.  First,  and  the  most  important,  the  sofl 
must  be  rich,  not  in  humus  alone,  but  in  phosphoric  acid  and 
potctsh  also.  Second,  the  soil  must  be  moist,  but  well  drained. 
Much  of  our  drained  muck  land  has  failed  to  produce  celery 
because  it  was  too  dry.  Again  some  have  failed  because  the 
essential  elements  were  not  well  balanced,  and  hence  the  soil 
was  not  really  fertile.  Again,  some  muck  lands  were  too  new, 
and  caused  the  crop  to  **rust"  and  decay.  Celery  raising 
pays,  because  it  takes  more  brains  to  raise  it  than  many  other 
crops  do. 

Preparation  of  the  Soil. 

When  celery  raising  is  carried  on  for  the  market,  as  near 
New  York  and  Kalamazoo,  it  is  planted  as  a  second  crop.  A 
crop  of  early  vegetables  is  taken  from  the  land,  and  then  the 
celery  planted.  The  land,  having  received  a  heavy  treatment 
of  manure  before  the  early  vegetables  are  planted,  is  not  fertil- 
ized again,  unless  some  thoroughly  rotted  compost  can  be 
applied.  Fresh  or  undecomposed  manure  causes  a  rusting  of 
the  vegetable  that  unfits  it  for  market.  The  old  way  of  grow- 
ing celery  was  to  prepare  the  land  well  and  deeply,  and  then 
make  trenches  six  to  eight  inches  deep,  and  set  the  plants  in 
these  trenches.  This  method  is  not  followed  now  by  the  best 
celery  growers. 
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Let  us  suppose  that  we  have  control  of  a  field  of  dratiiied 
muck  land.  The  way  to  proceed  will  be  first,  to  make  the  soil 
sweet  and  then  plant  the  crop.  Muck  land  will  not  be  it  to 
plant  the  crop  on  for  two  or  tkree  years  after  it  has  been  re- 
•claimed.  One  of  the  best  crops  to  prepare  the  muck  land  for 
vegetables  is  corn ;  this  is  quite  exhaustive,  but  the  roots  pene- 
trate the  soil  well,  and  corn  is  able  to  stand  more  sourness  than 
many  other  crops.  Rye  and  oats  prepare  the  upper  stratum 
well,  but  their  roots  do  not  penetrate  so  deeply  as  that  of  corn. 
When  the  soil  has  become  perfectly  homogenous,  and  the  vege- 
table matter  thoroughly  incorporated,  we  may  feel  quite  sure 
that  it  is  in  good  condition  for  celery.  It  is  advisable  to  test 
the  field  by  planting  out  a  short  row  of  celery,  the  year  before, 
on  a  typical  portion ;  the  growth  of  this  will  tell  with  a  certainty 
whether  the  soil  is  in  good  condition.  When  the  soil  is  m 
good  condition  plow  the  land  deeply,  harrow  it  thoroughly  and 
remove  all  rubbish.  Before  plowing,  all  cornstalks,  large  weeds, 
sticks,  and  anything  else  that  may  interfere  with  cultivation, 
should  be  removed. 

If  it  is  a  pine  woods  land  that  is  to  be  put  into  condition 
the  land  must  be  cleared  of  all  woody  matter.  The  rows  are 
then  laid  off  and  a  double  furrow  plowed  out  deeply ;  as  deep  as 
possible  with  a  two  horse  plow.  Scatter  in  this  furrow  thor- 
oughly decomposed  compost  of  muck  and  stable  manure,  at  the 
rate  of  about  a  two-horse  load  to  a  hundred  feet  of  furrow.  Mix 
the  soil  and  compost  thoroughly,  gradually  tilling  the  furrow  in 
•doing  so.  It  is  true  that  celery  will  grow  and  produce  good 
looking  specimens  without  any  vegetable  matter  being  added, 
but  it  is  of  such  quality  as  would  not  compete  with  the  northern 
grown  article. 

Seed  Sowing. 

The  seed  is  sown  in  July  or  August,  preferable  in  a  cold- 
frame  or  in  a  plant-bed^  where  the  young  plants  can  be  watered 
easily  and  protected  from  the  hot  sun.  If  the  plant-bed  or  cold- 
tram  e  has  been  used  before  new  fertilizer  must  be  added  before 
the  seed  are  sown.  If  a  new  plant-bed  has  to  be  made  follow 
the  directions  given  for  the  preparation  of  these  on  a  former 
page.     Put  a  considerable  emphasis  on  the  use  of  plenty  of  fer- 
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tOizer.  Do  not  put  the  bed  near  trees  to  secure  shade  from 
them ;  they  will  exhaust  the  soil  before  the  plants  are  rtedy  to  be 
transplanted. 

When  the  bed  is  level  attd  smooth  use  a  six  or  eight 'inch 
board  to  mark  off  the  rows.  Lay  the  board  down  and  nArk 
along  one  side  with  a  dibber,  make  the  drill  about  half  an  inch 
deep  and  sow  the  seed  in  it,  turn  the  board  over  and  make  a 
second  drill  and  sow  this,  and  so  on  until  the  bed  is  sown.  The 
seed  should  be  scattered  thinly,  about  two  to  the  inch.  The 
plants  should  be  thinned  to  about  an  inch  apart,  when  the 
leaves  begin  to  form.  Care  should  be  exercised  to  keep  the 
weeds  out  by  cultivating  and  weeding. 

A  celery  bed  should  be  cultivated  at  least  every  week  and  while 
the  weeds  are  still  in  the  seed-leaves  they  should  be  weeded  out. 
If  the  plants  tend  to  become  spindly  shear  the  tops  off  and  the 
leaves  will  grow  stocky.  The  outer  leaves  that  were  sheared  off 
would  have  been  lost  anyway.  Crowding  the  plants  in  the  row 
makes  them  send  out  a  strong  down-growing  root,  that  might  be 
called  a  tap-root.  If  the  plants  are  not  crowded  the  roots  spread 
out  on  the  surface,  and  are  constantly  subject  to  slight  droughts. 
In  the  case  of  a  strong  central  root  system  the  plant  is  nourished 
from  the  portion  of  the  soil  that  is  constantly  moist.  Another 
decided  advantage  is  that  the  plants  may  be  transplanted  with 
less  injury  to  the  root  system. 

Transplanting. 

Fine  plants  for  transplanting  are  offered  for  sale  every  year 
at  such  a  low  price  that  it  is  difficult  to  see  where  the  profit  to 
the  plant  grower  comes  from.  However  cheap  the  plants  may 
be  in  the  market,  it  is  safer  and  preferable  to  grow  your  own 
plants  and  your  own  seeds.  It  however  happens  sometimes, 
through  Jneglect  or  carelessness  of  the  employees,  that  celery 
plants  must  be  bought  or  the  crop  abandoned  for  that  year. 

If  one  has  to  buy  plants  from  a  distance  the  land  must  be 
entirely  ready  to  receive  the  plants  when  they  arrive.  If  it 
happens  to  be  a  dry  spell  the  plants  must  be  put  into  a  be<} 
where  they  can  be  shaded  and  water  in  abundance  be  supplied. 
A  quantity  of  the  plants  can  then  be  set  out  from  time  to  time 
as  one  is  able  to  take  care  of  them.     The  setting  out  must  not 
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ht  delayed,  for  the  plants  will  soon  form  roots  from  the  reserve 
material  within  themselves,  and  if  this  has  to  be  done  the  second 
lime  it  will  be  a  severe  draft  on  the  plant.  If  one  has  raised  his 
own  plants  he  may  delay  transplanting  for  weeks^  awaiting  a 
lain.  If  the  land  is  in  perfect  readiness,  as  soon  as  the  plants 
are  large  enough,  which  will  be  in  October  or  November,  they 
•an  be  set  out  at  the  proper  time. 

The  distance  to  plant  the  rows  is  three  or  four  feet,  accord- 
ing to  the  variety,  putting  the  plants  five  or  six  inches  apart  in  the 
row.  Have  the  soil  mellow  and  deep;  stretch  a  line  and  use  a 
dibber  for  planting.  The  surface  of  the  land  should  be  even 
and  level.  Cut  off  the  tips  of  the  roots;  if  they  are  quite  long 
one  third  of  them  can  be  cut  off  to  advantage.  Cut  the  leaves 
back  about  the  same  proportion.  Place  the  plant  into  the  hole 
made  by  the  dibber,  and  press  the  ground  about  it  firmly.  Mr. 
T.  Greiner  says :  "If  you  want  to  know  if  your  work  is  done 
quite  right,  take  a  good  hold  of  one  of  the  leaves  and  pull.  If 
the  plant  comes  out  of  the  ground,  it  was  not  set  firmly  enough; 
if  the  leaf  breaks  without  loosening  the  plant,  all  is  right"  In 
our  sandy  16am  we  have  to  be  a  little  more  moderate,  but  the 
soil  must  be  pressed  firmly  to  the  plant.  In  setting  out  put  the 
bud  even  with  the  surface  of  the  ground.  The  work  of  setting 
out  can  be  facilitated  by  cutting  the  roots  and  leaves  to  the  pro- 
per size  before  taking  to  the  field.  A  strong  boy  may  be  em- 
ployed to  hand  the  plants  out  in  good  shape  to  the  one  doing  the 
setting  out. 

After  setting,  the  plants  must  be  watered,  unless  the  setting 
out  is  done  immediately  after  a  rain.  After  watering,  as  soon  as 
the  water  has  soaked  into  the  ground,  rake  a  thin  layer  of  soil 
over  the  moist  earth.  If  it  is  after  a  rain,  work  the  ground  lightly 
to  give  some  loose  soil  on  top.  These  directions,  if  followed 
out,  will  do  much  to  conserve  the  moisture  of  the  soil. 

A  few  days  before  transplanting  the  plants  should  be  har- 
dened off  to  lessen  the  shock  of  transplantmg.  After  having  set 
the  plants  out  they  should  be  shaded  to  accustom  them  to  the 
field  gradually.  The  best  device  for  this  is  an  eight  or  ten-inch 
board  placed  obliquely  over  the  row.  The  board  is  secured  by 
stakes,  which  are  driven  on  the  south  side  of  the  row  and  slant- 
ing toward  the  north ;  by  leaning  a  board  against  these  the  plants 
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will  stand  in  the  shade  during  the  hotter  portion  of  the  day,  and 
be  exposed  to  the  sun  in  the  evening  and  morning. 

Celery  receives  the  greater  portion  of  its  cultivation  in  the 
seed-bed.  It  is  cultivated  once  or  twice  after  setting  out,  and 
then  the  earth  is  gradually  drawn  up  to  the  row,  keeping  the  fo- 
liage on  top  of  an  A-shaped  ridge.  In  the  family  garden  this  is 
made  with  a  common  hoe,  but  on  the  celery  farms  they  have 
special  machines  for  this  purpose.  These  machines  are  drawn 
by  a  team,  and  hill  both  sides  at  once.  This  banking  is  for  the 
purpose  of  blanching.  This  is  simply  to  keep  chlorophyll  from 
forming  in  the  stems,  and  to  remove  what  has  already  formed. 

Shutting  out  the  light  in  many  other  ways  is  just  as  good 
as  banking  or  hflling,  if  it  keeps  the  light  out  as  thoroughly. 
Another  way  of  bleaching  (or  blanching)  that  is  employed  ex- 
tensively is  to  use  boards  in  the  place  of  earth.  Eight  to  twelve- 
inch  boards  are  taken,  according  to  the  variety  of  celery  to  be 
bleached,  and  laid  fiat  alongside  of  the  row  with  one  edge  next 
to  the  plants;  raise  the  outer  edge  ot  the  boards  up  against  the 
plants;  now  move  the  lower 'edge  out  a  few  inches,  this  will  let 
the  board  stand  against  the  row  of  celery ;  press  the  board  down 
to  shut  out  all  light  from  the  bottom,  and  the  whole  work  of 
banking  is  done.  In  two  or  three  weeks  the  celery  will  be 
bleached  sufficiently  for  use.  If  there  is  danger  of  the  boards 
falling  they  may  be  fastened  by  nailing  a  light  strip  from  the  one 
to  the  other:  The  upper  edge  of  the  boards  should  be  pressed 
together  firmly,  but  jiot  hard  enough  to  bruise  the  leaves.  This 
method  is  fine  for  family  use,  but  when  celery  is  grown  on  a  large 
scale  it  takes  too  much  lumber  and  too  much  work  in  handling 
the  lumber. 

Among  other  methods  of  bleaching  are  those  of  putting  tile 
around  the  plant,  and  of  wrapping  with  thick  paper  or  covering 
with  a  paper  tube,  but  all  of  these  have  failed  to  meet  the  wants 
of  celery  gardeners. 

There  are,  then,  two  ways  of  bleaching  celery:  First,  by 
banking  it  with  earth;  second,  by  banking  it  with  boards.  The 
former  is  preferable  when  celery  is  grown  on  a  large  scale,  and 
may  be  accomplished  by  hand,  by  a  one-horse  plow,  or  by  a  two- 
horse  plow.  The  second  method  is  preferable  when  celery  is 
grown  for  home  market  or  for  family  use,  where  refuse  boards 
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can  be  used,  and  only  a  small  portion  of  the  crop  is  wanted  from 
time  to  time.  Later  in  the  season,  or  when  the  celery  has  at- 
tained its  fall  growth,  it  takes  nearly  twice  as  long  to  bleach  it. 
This  should  be  borne  in  mind  when  it  is  prepared  to  meet  the 
wants  of  a  certain  time. 

The   New   Celery  Culture. 

The  process  is  not  quite  true  to  name.  It  could  be 
applied  as  well  to  the  method  of  cultivating  without  using 
trenches.  In  short,  the  new  celery  culture  is  simply  to  culti- 
vate celery  with  profit  when  the  rows  are  planted  about  six 
inches  apart  and  the  plants  six  inches  in  the  row.  The  main 
point  in  mind  when  this  plan  was  suggested  was  to  do  away  with 
the  expense  of  bleaching.  Three  points  must  be  kept  in  mind 
to  succeed  with  this  method.  First,  we  must  have  a  variety 
that  is  self-bleaching ;  that  is,  we  must  have  a  variety  that  makes 
enough  shade  to  keep  the  stalks  bleached  from  the  time  that  it 
is  large  enough  for  the  market.  Second,  the  soil  must  be  rich 
enough  to  support  and  mature  six  or  eight  times  the  usual  crop. 
Third,  there  must  be  moisture  enough  present  to  fulfill  the  same 
conditions. 

In  preparing  for  this  method  we  should  remember  how 
much  fertilizer  there  was  used  on  six  or  eight  acres,  and  then 
put  a  like  amount  on  one  acre,  and  it  will  be  necessary  to  have 
some  way  ot  supplying  moisture.  Some  system  of  irrigation 
will  be  necessary. 

This  metnod,  although  it  has  many  warm  advocates,  has 
not  been  tested  sufficiently  to  be  recommended  without  reserva- 
tion. It  has  met  with  sufficient  success  to  warrant  thorough 
trials.  The  work  up  to  the  time  of  setting  out  is  the  same  as  for 
the  old  method,  except  in  regard  to  the  fertilizer.  In  marking 
out  the  land  make  checks  from  yxytoioxio  inches,  accord- 
to  the  size  of  self-bleaching  variety. 

It  must  be  borne  in  mind  that  the  foliage  must  be  dense 
enough  to  shut  out  the  light  as  early  as  the  stalks  are  large 
enough  to  market.  As  soon  as  the  plants  shade  the  ground 
completely  the  work  is  done ;  there  is  no  hilling  up  except 
around  the  outside  row.  By  planting  successively  from  the 
earliest  to  the  latest  varieties  we  can  have  the  crop  come  in  dur- 
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ing  the  entire  marketing  time,  and  bank  only  the  out  side  row  of 
the  entire  fidd. 

The  ordinary  method  famishes  about  20,000  plants  to  the 
acre ;  this  new  method  nearly  or  quite  150,000.  Mr.  T.  Greiner, 
quoted  before,  in  his  "Celery  for  Profit,"  makes  a  comparison  of 
the  two  methods.  He  finds  the  expenses  for  raising  and  mar- 
keting one  acre  by  the  old  method,  is  $260 ;  that  of  the  new  pro- 
cess $920.  These  figures  are  about  as  low  as  they  can  be  put ; 
for  our  State  we  must  add  something  for  additional  cost  of  ferti- 
lizer, and  for  transportation,  but  on  the  other  hand  our  land  is 
cheaper,  and  possibly  the  labor  and  plants  are  cheaper.  Now 
for  the  profits ;  on  the  acre  under  ordinary  cultivation  it  was 
$190;  on  the  acre  by  the  new  culture  it  was  $1,180.  The  esti- 
mate seems  entirely  fair ;  the  celery  is  estimated  at  30  cents  a 
dozen  bunches,  and  allows  for  a  loss  of  about  twenty-five  per 
cent,  of  the  plants  set  out. 

Celery  sheds  have  not  been  tested  sufficiently  to  be  rec- 
ommended, but  where  this  vegetable  is  raised  on  the  new  plan 
it  will  probably  pay.  The  shed  is  constructed  like  a  pineapple 
shed ;  posts  are  set  10x10  ieet,  and  stand  nine  feet  above  the 
ground.  The  tops  of  the  posts  are  connected  by  stringers  running 
east  and  west.  On  these  stringers  are  placed  four  inch  battens 
about  four  inches  apart.  This  shed  cuts  off  one  half  of  the  sun's 
rays,  and  diffuses  the  remainder  so  they  will  not  fall  heavily  on 
any  one  place.  The  battens  running  north  and  south  distribute 
the  sunlight  more  evenly  than  when  they  run  the  other  way. 

Irrigation. 

In  following  the  new  celery  culture  it  is  necessary  to  resort 
to  irrigation  for  the  water  supply.  This  supply  may  be  distribik- 
ted  in  one  of  two  ways ;  either  by  open  ditches  at  short  intervals 
or  by  running  tile  near  the  surface. 

When  the  water  is  distributed  by  open  ditches,  the  ditches 
are  cut  three  to  four  feet  apart.  In  watering,  these  are  allowed 
to  flow  full  of  water  until  the  earth  is  thoroughly  soaked,  then 
the  water  is  turned  into  another  set,  and  thus  continued  untH 
the  whole  area  has  been  watered.  These  ditches  are  shallow, 
only  a  few  inches  deep.  On  a  clayey  soil  the  ditches  are  run 
nearly  on  the  level,  but  on  sandy  loam  there  must  be  a  consider- 
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able  decline  to  have  the  water  reach  the  further  end,  or  the 
plants  at  the  upper  end  alone  will  receive  water. 

Irrigating  by  the  use  of  tile,  or  other  more  or  less  solid  pipe 
laid  into  the  soil  is  the  better  plan.  This  is  especially  advisa- 
ble, when  the  water  supply  is  limited,  as  less  is  lost  by  soaking 
away,  and  from  evaporating.  In  this,  as  in  the  open  ditches, 
we  have  a  main  supply,  and  running  from  this  are  the  arms  that 
do  the  feeding  or  furnishing  to  the  crop. 

Marketing. 

I  There  is  a  rapidly  growing  demand  for  celery  in  our  home 
market,  and  judging  from  the  price  that  it  brings  to  the  retail 
dealers  in  our  State,  there  must  be  a  large  profit  somewhere,  or 
somewhere  a  large  waste.  The  many  rich  people  who  visit 
our  State  during  the  winter  consume  large  quantities.  These 
people  want  the  very  finest,  and  are  willing  to  pay  a  good  price 
for  a  fine  article,  while  an  inferior  article  will  remain  on  the 
market,  and  usually  would  better  remain  in  the  field. 

With  the  increased  facilities  for  transportation  we  can  put 
the  article  into  the  hands  of  our  home  consumers  in  two  or  three 
days  less  time  than  the  New  York  or  Kalamazoo  market  can, 
and  this  means  a  preference,  even  at  an  advanced  price.  Con- 
sumers want  this  vegetable  crisp,  fresh  and  free  from  ' 'strings." 

Preparing  for  Market. 

Celery  is  not  grown  so  generally  in  our  State  that  the  local 
markets  are  supplied.  There  are  only  a  few  places  that  produce 
it  at  all,  and  these  do  so  in  quantity.  It  may  seem  like  a  small 
and  slow  business  to  train  people  up  to  like  any  vegetable,  but  a 
taste  for  this  vegetable  is  easily  cultivated.  It  has  been  only  a 
few  years  since  gardening  for  local  sales  has  been  profitable  in 
many  sections  of  our  State,  and  in  some  it  is  not  meeting  with 
success  even  yet.  The  fault  is  as  much  that  of  the  producers  as 
of  the  buyers.  There  are  a  great  many  reasons  why  home  mar- 
kets should  be  cultivated  rather  than  look  to  New  York  or  other 
Northern  markets,  where  our  celery  has  to  compete  withjthe  pro- 
duct from  fertile  land  and  cheap  fertilizer.  Jacksonville  is  not  a 
good  market  for  us,  as  we  have  to  compete  with  the  cheap  ocean 
transportation  from  New  York.     We  should  rather  look  to  some 
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of  our  inland  cities  and  towns.  It  is  not  uncommon  to  see  an 
inferior  grade  of  celery  selling  for  ten  and  fifteen  cents  a  bunch 
at  the  local  markets  and  on  inquiring  it  has  been  found  that  this 
has  been  shipped  from  a  dbtance. 

In  the  matter  of  preparation  for  market  there  seems  to  be 
very  little  choice  in  Florida.  The  main  point  is  to  get  it  on  sale 
in  a  crisp  form,  and  to  have  it  sightly ;  both  points  are  often  over- 
looked, however.  In  the  Northern  markets  there  are  two  dis* 
tinct  ways  for  preparing  this  vegetable  for  market  The  Kala- 
maaoo  shippers  make  a  large  bunch  of  twelve  plants,  the 
outer  leaves  are  stripped  off  nicely,  and  the  root  cut  very  short 
and  square  across.  These  dozen  plants  are  trimmed  off  nicely, 
are  put  into  a  square  frame  and  tied  and  are  then  packed 
in  iat  crates  or  boxes  and  sent  to  market— either  West- 
em  or  in  the  Middle  States.  The  Eastern  or  New  England 
Burket  calls  for  a  little  different  kind  of  bunches.  For  this  the 
plant  must  be  trimmed  to  expose  the  heart  to  view.  From  three 
to  five  of  such  plants  are  then  fastened  together  by  driving  a 
long  nail  through  the  roots,  or  they  may  be  tied  together.  Most 
oC  the  root  is  left  on  the  plant,  making  the  nailing  possible.  The 
site  of  the  plants  governs  the  number  to  be  used  in  making  a 
bnnch.  The  bunches  are  then  packed  in  long,  narrow  crates,  so 
the  whole  can  be  inspected  from  the  outside.  The  New  Jersey, 
Maryland  and  Virginia  markets  usually  accept  celery  packed 
tightly  in  boxes  or  barrels.  For  the  local  markets  it  is  not  neces- 
sary to  use  any  particular  form  of  package,  yet  where  one  intends 
to  establish  a  business  some  regular  form  of  package  or  crate 
should  be  adopted,  as  that  makes  a  trade  mark ;  the  crate  should 
be  light  and  tasty.  For  long  shipping  a  good  crate  can  be  made 
by  making  a  solid  bottom  of  half  or  three-fourths  inch  stuff;  a 
rim  around  this  about  four  inches  high ;  this  portion  of  the  crate 
should  be  water-tight;  put  a  one-inch  square  post  in  each  comer, 
twelve  inches  high ;  nail  a  strip  across  each  end,  and  several 
strips  nailed  to  hold  the  plants  from  being  removed.  Crates  of 
this  kind,  about  two  feet  square,  have  been  used,  but  the  size 
nay  be  varied  to  suit  the  occasion.  In  these  crates  the  plants 
are  shipped  without  trimming  their  roots. 

To  prepare  celery  for  the  market  two  tubs  of  water  are 
taken  to  the  field,  and  as  soon  as  the  plants  are  dug  they  are 


171 

plunged  into  one  tub,  washed  off  well,  and  then  into  the  second 
to  rinse,  after  all  the  green  and  partially  dried  leaves  have  been 
picked  off.  If  they  are  intended  for  a  near  market  the  roots  are 
cut  to  suit  the  trade.  For  long  distance  shipping  the  roots  are 
left  on  and  the  crate  sprinkled  after  it  has  been  packed. 

Varieties. 

Giant  Paschal  is  said  to  be  the  best  for  our  State.  Several 
other  varieties  have  been  grown  successfully,  but  not  generally 
enough  to  warrant  definite  statements.  Probably  one  will  find 
that  most  of  the  good  varieties  for  other  States  will  do  well 
here. 

Fertilizer  Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 7  per  cent. 

Nitrogen •  .    .    5  per  cent 

On  muck  lands  or  drained  bottoms  use  less  nitrogen  and 
more  potash  than  given  in  this  formula.  Fourteen  hundred  to 
2,500  pounds  to  the  acre  will  be  necessary ;  for  the  new  celery 
cslture  about  six  times  this  quantity  is  needed. 


CUCUMBER. 

This  has  become  one  of  the  leading  vegetables  for  the 
South.  It  stands  shipping  to  distant  markets  remarkably  well. 
In  that  portion  of  the  South  where  there  are  frosts  the  seedlings 
should  be  started  in  a  cold-frame  or  in  a  hot-bed.  This  seems 
Mke  very  remarkable  advice  to  those  who  have  tried  to  trans- 
plant them,  but  it  is  easy  enough  when  you  know  how.  For 
every  acre  that  is  to  be  planted  procure  twelve  hundred  two* 
inch,  paper  flower  pots ;  the  same  number  of  four-inch,  and,  if 
very  early  cukes  are  wanted,  the  same  number  of  six-inch.  Use 
only  the  best  seed,  and  plant  them  four  in  each  pot.  These  pots 
should  be  filled  to  within  a  half  inch  of  the  top  with  good  pot- 
ting soil ;  it  is  planted  six  weeks  earlier  than  the  last  frost  U8u-« 
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ally  occurs,  if  it  is  intended  to  use  only  the  two  smaller  sized 
pots;  but  about  nine  weeks  if  the  three  sizes  are  to  be  used. 
The  cost  of  the  pots  in  the  former  case  will  be  less  than  nine 
dollars  ]  in  the  later  about  twenty- five  dollars.  There  is  no 
doubt  but  that  one  could  obtain  a  large  discount  on  these  pots» 
if  a  large  quantity  were  to  be  bought  at  one  time.  If  these  pots 
are  not  sunk  into  the  sand  they  will  stand  for  two  crops.  Dur- 
ing their  growth  the  plants  should  be  examined  frequently  to  see 
that  they  do  not  become  pot-bound.  They  should  be  shifted  to 
a  larger  pot  as  soon  as  the  soU  is  permeated  by  the  roots.  This 
may  be  tested  by  removing  the  soil  from  one  of  the  pots  which 
may  be  done  easily  as  follows :  Hold  a  pot  upside  down,  press 
on  the  bottom,  this  will  loosen  the  soil,  the  condition  of  the 
roots  can  now  be  examined  without  difficulty.  As  soon  as  the 
roots  have  taken  up  most  of  the  space  in  the  pot  shift  the  plant 
to  a  larger  one. 

The  plants  should  not  be  transferred  to  the  field  until  two 
weeks  after  danger  from  frost ;  if  the  spring  is  cold  and  back- 
ward it  is  better  to  keep  the  plants  under  the  protecting  cloth. 
This  method  seems  to  be  rather  expensive,  but  it  avoids  all  dan- 
ger from  frosts,  and  if  the  six-inch  pots  are  used  the  plants  will 
be  too  far  advanced  to  be  hurt  by  the  cucumber  aphis.  Muck 
useless  working  of  land  is  also  avoided.  On  the  other  hand  it 
requires  skill  and  experience  to  prepare  the  potting  soil  properly, 
also  care  in  handling  the  plant  bed.  The  amount  of  work  win 
be  found  to  be  less  than  when  they  are  planted  directly  in  the 
field.  The  amount  of  seed  is  reduced  to  a  minimum,  and  its 
efficiency  to  a  maximum. 

Preparation  of  the  Field. 

The  light  sandy  soil  of  Florida  is  well  adapted  to  this  vege- 
table. It  thrives  well  in  all  parts  of  the  State.  Any  kind  of 
decayed  vegetable  matter  will  make  good  manure.  Lay  the 
field  off  in  checks  six  by  six  feet,  in  these  spread  the  fertilizer  in 
a  circle  about  three  feet  in  diameter.  Work  it  well  into  the 
soil  and  plant  the  hill  in  the  centre.  If  one  desires  to  plant  the 
cukes  in  the  field  the  seed  is  dropped  in  the  centre  of  the  fer- 
tilized spot;  in  this  case  drop  about  a  dozen  seed  in  a  hill  a  foot 
across ;  the  insects  and  other  enemies  will  destroy  so  many  that 
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you  will  not  have  to  thin  out  many  hills.  After  the  vines  are 
about  six  inches  long  the  hills  should  be  thinned  to  three  or  four 
plants*  Some  hills  will  be  missing,  these  can  often  be  supplied 
by  taking  up  a  portion  of  some  other  on  the  hoe  and  transfer* 
ring  it  to  the  place  that  has  failed.! 

Cultivating. 

If  there  is  no  other  crop  on  the  same  land  no  attention  need 
be  given  to  the  portion  in  the  middle  of  the  rows  so  long  as 
there  are  no  weeds  going  to  seed.  As  the  vines  grow  out  from . 
the  hills  as  a  centre  more  and  more  of  the  middle  is  added,  until 
the  vines  have  finally  taken  the  whole  field.  If  any  vine  or 
vines  toke  a  notion  to  run,  the  end  should  be  cut  off;  this  will 
make  them  branch.  It  is  well  to  see  that  the  hills  claim  all  the 
ground  as  they  grow  out ;  if  they  fail  to  do  so,  cut  the  tips  of  the 
runners  and  new  ends  will  form.  It  is  not  a  well  to  shift 
a  vine — that  is,  take  it  up  and  shift  it  from  one  place  to  another. 
At  various  points  roots  come  out,  and  these  help  the  tap-root  to 
support  the  plant,  and  any  interference  with  these  works  a  dam- 
age to  the  plant  as  a  whole. 

Picking  and  Packing. 

As  soon  as  the  blossom-end  of  the  young  cuke  has  filled  out 
plump  it  is  mature,  and  should  be  picked  for  shipping  or  for 
market.  Care  must  be  taken  to  remove  any  that  have  grown  too 
large,  as  the  vine  sets  only  a  few  more  after  a  cucumber  has 
been  allowed  to  ripen.  If  they  begin  to  show  the  want  of  fer- 
tilizer, some  quickly  available  form  can  be  given  them,  and  the 
bearing  season  prolonged  almost  indefinitely.  The  size  that  is 
wanted  for  pickles  varies  with  the  market.  Some  require  large 
and  other  markets  small  ones.  In  no  case  should  a  cull  be 
allowed  to  remain  on  the  vine ;  they  often  pay  for  their  pickii^ 
in  the  local  market,  or  they  can  be  given  to  hands  and  neigh- 
bors, but  they  are  not  worth  the  shipping  room. 

The  marketing  is  done  in  a  crate,  of  the  same  size  as  the 
pea  and  tomato  crate.  Cukes  are  picked  dry  and  taken  to  the 
packing-house ;  here  they  are  sorted  and  crated.  They  are  laid 
evenly  and  tightly  in  the  crate,  and  finally  pressed  down  and 
nailed.     The  packing  must  be  so  tight  that  the  product  will  not 
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shake  on  the  way.     A  field  has  to  be  picked  over  three  times  a 
week. 

The  amount  that  an  acre  will  produce  is  almost  incredible. 
While  two  hundred  to  three  hundred  crates  may  be  considered 
a  fair  crop,  we  have  reports  of  six  hundred,  eight  hundred,  and 
even  nine  hundred  crates  to  the  acre. 

Varieties. 

There  are  many  varieties  that  are  commendable  for  forcing, 
but  for  field  crops  none  have  yet  exceeded  the  Improved  White 
Spine  in  popularity. 

Fertilizer  Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 8  per  cent. 

Nitrogen      5  per  cent. 

Fifteen  hundred  to  2,500  pounds  per  acre  will  be  required 
on  most  land.  If  the  land  is  rich  in  organic  matter,  use  less  or 
none  of  the  nitrogen,  according  to  the  amount  present.  A  table- 
spoonful  of  nitrate  of  soda  sprinkled  about  the  hill  as  soon  as 
the  plants  are  up  will  hurry  them  along  out  of  danger  from 
insects.  Too  much  nitrogeneous  matter  makes  poor  shippers 
and  over-grown  sizes. 


• 


EGGPLANT. 

This  vegetable  is  rapidly  becoming  a  money  crop  in  Florida. 
Although  it  can  be  grown  in  the  Northern  gardens  it  is  not  prof- 
itable and  does  not  do  well.  It  requires  long-continued  heat  to 
develop  the  fruit  well. 

The  greatest  obstacle  in  the  way  of  success  has  been  that 
Ihe  gardeners  have  failed  to  supply  the  necessary  fertility  to  the 
soil.  One  of  the  prominent  eggplant  growers  of  the  State  began 
by  raising  ten  acres,  and  did  not  make  anything  on  the  crop ; 
then  he  reduced  the  acreage  to  five,  and  gave  the  same  amount 
•f  fertilizer  that  he  had  put  on  the  ten  acres  before ;  again  he 


175 

cut  down  the  acreage,  this  time  to  two  and  a  half  acres,  but  the 
amount  of  fertilizer  was  kept  at  the  original  figure,  and  the  at- 
tention  increased.  The  two  and  one- half  acres  have  as  much 
fruit  as,  and  of  a  better  quality  and  finer  shape  than,  the  five 
•acres.  At  this  point  the  gardener  did  not  cut  down  the  area,  as 
he  thought  he  had  reached  the  maximum  of  high  culture. 

For  early  fruit  plant  the  seed  in  a  hot-bed  about  the  first  of 
December.  When  the  plants  have  grown  to  be  about  an  inch 
prick  them  out  into  two-inch  paper  pots;  keep  them  in  a  hot-bed 
or  a  cold-frame,  and  guard  closely  to  protect  from  cold.  During 
the  cold,  windy  days  the  protecting  cloth  should  be  raised,  but 
when  there  is  a  chance  to  let  in  some  warm  sunshine  it  should 
be  done.  If  the  weather  is  rather  cold  the  plants  will  grow  very 
^owly,  but  if  there  is  some  bottom  heat  the  roots  will  make  a 
good  growth.  As  the  roots  begin  to  show  that  the  room  in  the 
pots  has  been  occupied  the  plants  must  be  shifted  to  larger  ones. 
If  six-inch  pots  are  provided  the  plants  may  be  grown  to  six  or 
eight  inches  high  before  setting  in  the  field.  They  should  no  t 
be  set  out  until  all  danger  from  frosts,  and  from  having  a  cold 
spell,  is  passed. 

There  is  very  little  danger  in  getting  too  much  fertilieer  on 
the  land,  the  difficulty  is  in  not  having  it  incorporated  thoroughly 
enough.  Two  tons  to  the  acre  of  the  ordinary  vegetable  fertil- 
izer will  be  found  to  be  only  a  moderate  application. 

Kind  of  Soil. 

A  sandy  loam  will  be  found  excellent  soil;  this  should  be 
well  drained  and  have  a  moist  subsoil.  Land  that  has  been 
drained,  if  all  other  conditions  are  proper,  will  make  an  excellent 
field. 

This  plant  is  a  deep  feeder^  so  that  the  land  should  be 
plowed  as  deeply  as  possible.  A  new  field  should  not  be  taken, 
while  one  might  succeed,  the  chances  are  not  so  good  as  on  an 
old  and  well-tried  piece  of  land.  Be  sure  that  all  rubbish  and 
matter  that  could  interfere  with  cultivation  has  been  removed. 

Fertilize  the  field  broadcast ;  there  is  little  or  no  danger  of 
the  plants  failing  to  get  the  food  if  it  is  in  the  soil.  The  best  way 
is  to  apply  the  fertilizer  just  before  plowing  the  field,  and  then 
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apply  a  smaller  amount  where  the  plants  are  to  stand;  work  the 
fertilizer  in  well  a  week  or  two  before  setting  out. 

Lay  the  land  off  into  rows  four  feet  apart,  and  set  the  plants 
three  or  four  feet  apart  in  the  row.  At  convenient  distances  a 
row  may  be  skipped  to  make  a  road  to  gather  the  crop. 

After  the  crop  has  been  planted  there  is  little  or  no  use  for 
a  hoe ;  the  plow  can  and  ought  to  do  the  work.  No  weeds 
should  be  allowed  to  show  more  than  the  seed  leavte,  and  the 
ground  should  be  kept  mellow  enough  to  let  a  person  sink 
nearly  to  the  ankles  in  dry  times.  When  the  fertilizer  has  been 
applied  properly  the  roots  will  seek  the  deeper  soil,  and  the  or- 
dinary horse  cultivator  will  not  reach  them  at  all.  Eggplant 
raising  pays  best  under  high  cultivation. 

By  replenishing  the  fertilizer,  plants  may  be  kept  in  bearing 
until  frost  kills  them  in  the  fall,  but  it  will  be  found  more  profil- 
ble  to  renew  the  field,  if  a  summer  or  fall  crop  is  desired. 

Marketing. 

The  fruit  is  mature  for  shipping  when  it  is  half  grown  or 
before  the  seed  begins  to  swell.  This  can  be  determined  best 
by  trying  several  specimens.  The  change  of  color  is  also  some- 
what of  a  guide;  it  usually  turns  from  a  bright  purple  to  a  dull 
color.  Eggplant  is  usually  marketed  in  barrels,  and  is  quoted 
in  this  way.  This  is  not  a  good  way,  however,  as  it  gives  more 
opportunities  for  petty  fraud.  Some  form  of  crate  which  is  easily 
handled  and  that  will  exhibit  the  vegetable  is  very  desirable. 
The  crop  is  too  bulky  for  the  ordinary  vegetable  crate,  and  by 
the  time  the  crop  has  reached  the  proportions  of  supplying  the 
demand  more  barrels  will  be  required  than  can  be  supplied. 

A  barrel  crate,  exhibiting  well  packed  and  nicely  colored 
fruit,  sells  more  readily  than  the  same  amount  in  a  barrel. 

Varieties. 

Several  varieties  have  been  fruited  on  the  Experiment  Sta- 
tion; the  earliest  was  Improved  New  York  Spineless;  this  is  a 
good  variety  for  table  use,  but  is  not  prolific  enough  for  oom- 
mercial  purposes.  Black  Pekin  is  a  laier  variety,  but  produces 
a  large  crop  and  finer  berries.  Seed  bought  under  this  name 
proved  to  be  the  best  market  variety  in  the  test. 
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Fertilizer  Formula. 

Ayailable    phosphoric  acid 6  per  cent 

Potash 7  per  cent. 

Nitrogen 4  per  cent. 

Three  Thousand  to  4,000  pounds  to  the  acre  applied  to  the 
hill  and  well  incorporated.  Cotton-seed  meal  or  other  Tege- 
table  matter  should  be  used  to  apply  the  nitrogen. 


LETTUCE. 

This  vegetable  is  grown  with  profit  as  a  market  crop  ia 
some  sections  of  our  Siate.  As  far  north  as  Gainesville  it  may 
be  grown  in  the  open  f^eld  during  the  entire  winter.  It  will 
stand  a  temperature  of  20^  F.  without  material  damage.  Some 
varieties  are  more  sensitive  to  cold  than  others. 

Seed-Bed. 

The  loam  in  the  seed-bed  should  be  rather  coarse-grained, 
with  a  mixture  of  humus;  much  very  fine  sand  in  the  soil  makes 
it  unfit  for  either  seed-bed  or  field.  Seed  is  sown  in  drills  two 
or  three  inches  apart,  01  it  may  be  scattered  broadcast  and  cov- 
ered lightly.  It  should  be  protected  from  the  sun,  and  not  al- 
lowed to  be  dried  out  by  winds.  Plenty  of  moisture  is  neces- 
sary, but  the  drainage  must  be  good.  As  soon  as  the  seed-leaves 
are  well  developed  the  largest  plants  should  be  picked  out  with 
some  small  tool,  and  transplanted  to  a  plant  bed.  Here  the 
rows  may  be  four  inches  a  part,  and  the  plants  an  inch  in  the 
row.  In  selecting  the  seedlings  to  be  transferred  only  the  largest 
are  chosen,  the  inferior  ones  should  be  destroyed.  The  plant- 
bed  being  made  up  of  strong  soil  will  force  the  plants  along 
rapidly.  In  about  three  weeks  the  plants  will  be  ready  for  a 
transfer,  this  time  they  may  be  set  in  a  cold-frame  or  in  the  field. 
For  setting  in  the  field  only  the  best  should  be  chosen,  thus  se- 
lecting the  best  of  the  best,  and  getting  a  lot  of  plants  that  are 
quite  uniform. 
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Preparing  the  Field. 

The  soil  should  be  made  up  of  a  friable  loam;  there  should 
be  an  abundaoce  of  humus  present  but  a  very  small  amount  of 
silt  or  very  fine  sand.  While  the  soil  must  be  rich  it  need  not 
be  deep,  and  the  preparation  may  be  shallow;  deep  plowing  is 
useless.  All  rubbish  must  be  removed.  Lay  off  the  rows  eigh- 
teen inches  or  two  feet  apart,  and  make  checks  from  six  to  ten 
inches,  according  to  the  variety.  Having  a  handful  of  selected 
plants  drop  one  at  every  check;  then  with  a  dibber  or  forefinger 
force  the  root  into  the  ground  at  the  check.  Press  the  soil 
tightly  about  the'  plant  and  the  work  is  done.  The  plowing 
should  be  done  with  a  horse  and  finished  by  hand  if  necessary; 
the  work  should  be  shallow  but  all  the  weeds  kept  down. 

Varieties. 

One  of  the  best  varieties  is  Grand  Rapids.     Black  seeded 

Simpson  and  Blond  Blockhead  each  make  excellent  heads,  and 

in  their  prime  are  finer  than  the  first  named,  but  their  time  is 

much  shorter  than  that  of  the  former,  and  they  do  not  mature 

so  uniformly. 

Fertilizer. 

Available  phosphoric  acid 9  per  cent. 

Potash 12  per  cent. 

Nitrogen 5  per  cent. 

If  the  land  contains  an  abundance  of  nitrogenous  matter  the 

per  cent  of  nitrogen  may  be  decreased.     Use   2000   to  3000 

pounds  per  acre.     In  a  cold-frame  or  hot-bed,  or  in  composting 

for  these,  use  a  pound  for  every  two  lineal  feet  (12  square  feet) 

of  frame. 

Marketing. 

The  tastes  of  different  markets  is  not  fixed ;  any  good  ship- 
ment will  meet  with  a  fair  sale,  however.  Some  prefer  loose 
heads  while  others  choose  solid  ones.  It  may  be  shipped  in  bar- 
rels or  open  crates  ;  in  either  case  the  packing  must  be  firm,  but 
the  leaves  must  not  be  crushed.  If  the  crop  is  not  of  a  golden 
yellow  and  tender,  it  can  be  made  so  by  covering  it  with  some- 
thing that  will  keep  out  the  light.  For  such  purpose  boards  or 
heavy  cloth  may  be  employed.  Lettuce  that  has  matured  a  little 
too  much  may  be  treated  this  way  and  be  made  marketable. 
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ONION. 

Of  all  the  crops  that  we  have  there  is  aone  that  requires 
ttoie  attention  in  the  manipulation  of  the  land  previous  to  plant- 
ing than  this  one  does.  The  only  reason  why  this  crop  is  not 
more  largely  raised  in  Florida  for  market  is  that  so  many  people 
do  not  go  into  v^etable«growing  with  a  view  of  sticking  to  it. 
In  the  (Hiion-growmg  districts  land  is  said  to  improve  with  eadi 
crop  that  is  removed  from  it.  Land  that  has  been  cropped  for 
twenty  years  is  raising  better  crops  now  than  the  neighboring 
land  that  is  just  being  cleared  for  that  purpose. 

Soil. 

A  sandy  loam,  with  clay  subsoil,  will  give  excellent  returns, 
provided  there  is  an  abundance  of  humus  or  other  nitrogenous 
matter  present.  Most  of  our  land  is  subject  to  too  great  a  varia- 
tion in  the  moisture  it  contains.  The  roots  of  onions  do  not 
enter  the  soil  deeply,  so  they  are  easily  affected  by  changes  in 
the  upper  stratum. 

Preparing  the  Land. 

In  selecting  a  plot  of  land,  be  sure  to  take  one  that  does  not 
become  soggy  in  wet  weather  nor  dry  during  a  drouth.  If  the 
right  kind  of  land  is  not  at  hand,  some  should  be  bought  that  is 
all  right—not  rented,  unless  one  can  have  the  option  ot  buying 
it  at  a  fair  price.  One  should  not  go  into  onion-raising  as  a  tem- 
porary employment,  unless  he  be  an  onion  grower  from  some 
other  section— and  those  need  no  advice.  Where  it  is  possible 
to  have  an  artesian  well  it  will  be  found  profitable  to  irrigate  the 
land.  The  land  should  be  well  drained.  Put  the  under-drains 
close  together,  so  as  to  remove  the  surplus  water  quickly. 

The  land  should  be  shallow  but  thoroughly  plowed,  leaving 
no  particle  unturned.  Remove  all  roots  or  sticks,  or  other  debris, 
before  plowing  and  again  after  plowing,  then  harrow  thoroughly, 
removing  every  particle  in  the  form  of  sticks  or  straw ;  even  the 
roots  of  last  year's  grass  should  be  removed.  After  the  land  has 
been  thus  thoroughly  prepared,  it  should  be  allowed  to  remain  a 
month  or  so  before  planting ;  during  this  time  it  should  be  stirred 
again  and  fertilized. 
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Seed. 

The  Bermuda  has  been  recommended  j  as  being  the  best 
variet J  for  a  crop  in  this  State.  There  seems  to  be  a  good  deal 
oi  difficulty  in  obtaining  the  genuine  seed.  This  is  a  verj  im- 
portant point  in  the  success  of  onion-growing.  There  is  proba- 
blj  no  other  crop  where  so  much  depends  on  obtaining  a  good 
•train  of  seed.  It  is  not  profitable  to  use  old  seed  when  new 
can  be  obtained. 

Seed-Bed. 

The  seed  should  be  sown  in  seed-beds,  or  cold-frames,  pre- 
pared  with  special  care.  These  should  be  prepared  a  month  or 
so  beforehand,  and  should  be  worked  over  frequently  to  have 
Ihe  fertilizer  incorporated  into  the  soil.  These  seed-beds  must 
be  constructed  so  the  moisture  in  them  can  be  controlled. 

If  the  seed-bed  is  free  from  weed-seed,  as  it  should  be,  the 
rows  may  be  made  about  three  inches  apart  and  the  seed  sown 
thick  enough  to  raise  about  three  thousand  plants  to  one  linear 
foot  (six  square  feet)  of  standard  cold-frame.  This  will  give 
500  to  750  plants  to  a  row  six  feet  long.  There  is  considerable 
variation  in  the  number  of  plants  that  can  be  produced  from  an 
ounce  of  seed.  Good  gardeners  are  able  to  produce  5,000,  but 
we  will  put  the  figure  at  4,000.  There  are  so  many  elements 
that  enter  the  question  that  the  number  cannot  be  exact.  When 
the  seed-bed  is  cared  for  properly  it  will  give  plants  large  enough 
to  be  set  out  in  six  weeks. 

Time  to  Sow. 

As  in  the  case  of  potatoes,  one  should  watch  the  Northern 
markets  and  crops.  If  onions  are  selling  for  a  very  small  price 
in  the  fall  it  is  clearly  not  wise  to  put  a  large  crop  for  early 
spring,  but  shipping  time  should  be  delayed  a  month  or  two.  A 
good  product  never  fails  to  bring  a  fair  return;  it  is  quite 
vnvsual  to  sell  any  portion  of  the  crop  in  our  State  for  less  than 
a  dollar  a  bushel. 

The  seed  may  be  sown  any  time  from  the  first  of  Septem- 
ber to  the  first  of  January.  The  last  date  brings  it  into  com- 
petition with  the  crops  raised  in  the  States  just  north  of  us,  but 
the  price  is  not  usually  low  enough  to  make  the  crop  an  ex< 
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pense.  October  is  a  favorite  date,  and  one  that  brings  the  crop 
into  market  after  the  stored  crop  has  been  consumed.  Imme- 
diately after  the  seed  has  been  sown  in  the  cold-frame  the  prepa- 
ration of  the  field  should  be  commenced. 

Fertilizing. 

Good  compost  or  well-rotted  barnyard  manure  will  be 
found  excellent,  and  guano  still  better.  Whatever  kind  be  used 
be  sure  that  it  contains  no  weed  seed.  If  both  home  made  and 
commercial  fertilizer  are  to  be  used,  plow  the  former  in,  and  after 
the  land  has  been  well  worked  down  use  the  latter  broad  cast, 
and  mix  it  with  the  soil  by  using  a  cut-away  harrow.  In  the' 
matter  of  using  fertilizer  Mr.  GaitskilPs  advice  to  the  Florida 
State  Horticultural  Society  should  be  followed.  When  discuss- 
ing the  amount  of  fertilizer  to  use  on  vegetables  he  said  :  ''Put 
on  all  you  think  the  land  can  stand,  then  put  on  as  much  more, 
and  you  will  have  about  half  enough.'' 

Setting  Out. 

The  most  expensive  operation  in  the  growing  of  onions  in 
this  way  is  the  setting  out.  This  will  be  found  to  cost  about 
$40  an  acre.  Boys  and  girls  will  set  out  2000  to  3000  a  day ;  a 
good  man  can  set  4000  to  5000,  and  it  takes  about  160,000 
plants  to  an  acre  it  will  be  seen  thjat  it  is  no  small  job.  It  is 
claimed  by  persons  that  have  set  out  several  acres  that  they  can 
do  so  at  the  cost  of  $20  per  acre.  Persons  that  are  not  familiar 
with  onion  growing  will  consider  this  an  almost  insurmountable 
obstacle,  but  when  we  remember  that  it  does  away  with  the 
early  weeding  and  hoeing,  the  expense  will  not  be  so  heavy  as  at 
first  supposed.  Twenty  dollars  is  not  sufficient  to  bring  an  acre 
of  onions  to  four  weeks  old  by  the  old  method,  and  have  the 
field  free  from  weeds. 

After  the  seedlings  have  grown  large  enough  to  be  handled 
easily  they  should  be  transplanted.  Mark  the  rows  off  about 
twelve  inches  apart  if  they  are  to  be  worked  by  hand;  if  by 
horse-power  the  rows  must  be  from  twenty  to  twenty-four  inches 
apart.  A  simple  rake-like  contrivance  that  has  teeth  at  proper 
intervals  will  serve  the  purpose  of  a  marker.  If  the  marker  is 
wide  enough  to  mark  out  six  or  eight  rows  at  once  it  will  be 
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found  steadier  than  a  small  one.  All  that  is  necessary  is  to 
make  a  mark  for  a  guide ;  the  lines  or  marks  need  not  be  deep 
nor  broad.  A  revolving  marker  may  be  made  by  fastening  a 
thin  rope  around  a  wooden  roller  and  inserting  pegs  at  proper 
intervals  on  the  circumference,  it  will  lay  off  distances  and  be  a 
good  guide  in  planting.  If  the  pegs  have  been  put  so  they  will 
make  a  dot  every  twelve  inches  in  the  row,  all  that  is  necessary 
is  to  set  a  plant  in  each  dot,  and  then  put  three  between.  These 
dots  are  especially  desirable  if  one  has  boys  and  girls  at  work. 

For  setting  the  plants  a  small,  fiat  dibber  is  used ;  a  home- 
made one  will  serve  the  purpose  as  well  as  any.  A  piece  of 
-seasoned  hard  wood,  one  inch  square  and  six  long,  should  be 
shaved  down  to  a  flat  point  and  a  handle  fixed  across  the  top. 
Such  a  tool  can  be  made  easily  and  quickly,  or  one  may  have  a 
steel  one  made  by  a  blacksmith ;  these  will  be  found  better,  but 
where  a  good  many  hands  are  being  worked  it  requires  some 
forethought  and  some  expense. 

To  set  the  plant  insert  the  dibber  on  the  line  and  press  it 
from  you,  set  the  plant  with  the  other  hand,  remove  the  dibber 
and  set  it  in  the  ground  beyond,  and  press  the  dirt  firmly  to  the 
plant.  This  operation  insures  that  the  soil  will  be  pressed  firmly 
about  the  roots  of  the  plants.  The  plants  must  be  set  perpen- 
dicularly, or  an  ill-shaped  onion  will  result.  When  one  has 
many  hands  at  work  they  should  be  divided  into  gangs  and 
placed  under  a  careful  foreman,  who  shall  see  that  the  work  is 
done  properly  and  keep  the  planters  supplied  with  sets. 

The  seedlings  may  be  removed  from  the  bed  by  passing  a 
trowel  under  the  row  and  lifting  a  lot  of  them  at  once;  then  sep- 
arate from  the  soil,  and  trim  off  the  long  roots  and  leaves.  The 
leaves  are  in  the  way  of  later  cultivation  and  the  roots  bother  in 

planting. 

Cultivation. 

'' Tillage  is  manure,"  is  an  old  and  true  saying,  but  in 
cultivating  onions  we  must  be  careful  that  it  is  done  properly. 
There  are  just  two  points  to  be  kept  in  mind  when  cultivating 
onions ;  the  first  is  to  keep  the  weeds  down,  and  the  second  is 
to  conserve  the  moisture  in  the  soil.  The  former  of  these  is 
well  understood  by  all  gardeners  and  needs  but  to  be  mentioned; 
the  second,  however,  is  usually  overlooked;  many  people  recog- 
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nize  the  value  of  working  land  during  dry  times,  but  do  not 
know  why  it  has  the  desired  effect  on  the  crop.  At  least  an 
inch  of  loose  soil  should  be  kept  on  the  ground  as  a  mulch  dur- 
ing dry  times. 

For  hand  cultivation  the  double  wheel-hoe  is  undoubtedly 
the  best  machine  now  on  the  market. .  Whatever  tool  is  used  it 
should  not  penetrate  the  ground  more  than  an  inch  and  in  no 
case  touch  the  bulb  of  the  plant. 

If  the  field  is  to  be  cultivated  by  horse-power  it  will  require 
a  plow  made  especially  for  that  purpose ;  there  is  no  difficulty 
in  training  a  horse  or  mule  to  do  the  work  well,  and  a  great 
deal  of  hard  work  can  be  avoided  by  using  one.  In  the  onion- 
growing  sections  the  land  is  too  costly  to  permit  the  use  of  a 
horse,  so  the  wheel-hoes  are  used  exclusively. 

The  workers  in  the  field  carry  a  bag  with  them  to  receive 
any  purslane  or  other  plant  that  may  have  been  missed  or 
allowed  to  grow  to  flowering  size.  All  large  weeds  are  carried 
to  the  edge  of  the  field  and  thrown  in  heaps  to  rot.  There  are 
very  few  fields  that  are  free  enough  of  weed  seed  to  grow  a  crop 
without  some  hand  weeding ;  this  should  be  done  with  a  knife,  /.  ^., 
large  weeds  should  not  be  pulled  when  growing  in  the  row.  For 
this  purpose  there  are  knives  niade,  which  may  be  obtained  from 
most  supply  stores,  but  an  old  case  knife  may  be  bent  into  good 
shape,  without  costing  as  much.  The  point  is  turned  up  to 
lessen  the  danger  of  hacking  into  the  plant  as  the  hand  works 
along. 

The  ordinary  garden  hoes  do  not  work  well  in  the  onion 
fields;  a  worn  out  one  that  has  been  cut  down  to  one  half  its 
width,  so  as  to  leave  the  corners  obtuse,  will  work  pretty  well. 
All  tools  should  be  kept  as  sharp  as  the  steel  will  permit ;  a  dull 
hoe  will  soon  use  up  more  time  than  would  buy  a  new  one. 

The  Old  Plan. 

The  primitive  method  of  raising  onions  is  to  sow  the  seed 
in  the  field  where  the  crop  is  to  grow.  This  method  is  still 
followed  in  many  onion-growing  sections.  Prepare  the  land  in 
the  same  way  as  you  would  for  setting  out.  Sowing  is  best  done 
by  a  Sf  ed  drill.  Set  the  drill  so  it  will  sow  from  twelve  to  thirty- 
six  seed  to  the  linear  foot,  according  to  the  variety  and  the  ger- 
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minatiDg  quality  of  the  seed.  Make  the  rows  from  fifteen  to 
twenty  inches  apart.  During  dry  weather  the  seed  is  very  slow 
to  germinate;  I  have  known  it  to  lie  in  the  ground  for  six  weeks 
without  any  perceptible  change.  To  anticipate  such  a  condition, 
one  should  mix  radish  or  rape  seed  with  the  onion  seed  in  such 
proportion  that  one  of  these  seeds  will  be  dropped  about  every 
toot.  Radish  and  rape  seeds  spring  up  very  quickly,  and  are 
easily  seen.  This  will  mark  the  rows  so  cultivation  may  be 
carried  on  before  the  onions  are  up.  If  a  beating  rain  occurs 
before  the  onions  are  up,  or  as  they  are  just  appearing,  it  is  liable 
to  smother  the  tender  seedlings,  but  by  cultivating  after  a  heavy 
rain  the  water  draws  oflT  rapidly  and  does  less  damage.  (Of 
course  this  cannot  be  practiced  on  clay  soil.)  Cultivating  during 
dry  weather  keeps  the  soil  moist. 

It  is  only  in  an  exceptional  year  that  onions  can  be  grown 
with  profit  on  weedy  land.  Keep  down  all  weeds  in  the  middles 
by  the  use  of  a  hoe  or  wheel-hoe.  The  weeding,  or  removing 
of  weeds  from  the  row,  is,  at  best,  a  slow  and  expensive  task ; 
often  the  workmen  have  to  get  down  on  their  knees  and  elbows. 
Only  competent  laborers  should  be  employed;  incompetent  ones 
are  liable  to  disturb  the  seedlings,  or  simply  pull  the  tops  off  of 
the  weeds,  either  of  which  might  go  without  detection  for  a 
week. 

Curing  the  Crop. 

When  a  majority  of  the  tops  fall  it  is  a  sign  of  their  being 
ripe.  The  crop  should  be  pulled  and  allowed  to  dry ;  this  will 
take  about  a  week  of  dry  weather.  If  a  rain  occurs  it  will  be 
necessary  to  turn  the  bulbs,  which  can  be  done  with  a  garden 
rake  with  dull  teeth.  Rain  is  liable  to  bleach  the  crop  and  so 
damage  the  sale.  This  is  best  prevented  by  taking  the  crop  to 
a  curing  shed,  which  simply  needs  a  roof  to  keep  the  rain  off, 
and  possibly  some  movable  sides  for  rain-breaks,  to  prevent  a 
driving  rain  from  wetting  the  crop. 

The  tops  should  not  be  removed  until  they  are  dry,  and 
break  easily  and  can  be  stripped  off  without  difficulty.  It  is 
usually  better  to  push  our  crop  forward  as  early  as  possible. 
The  maturing  may  be  hastened  somewhat  by  knocking  the  tops 
over.     As  soon  as  the  roots  loosen   their  hold  on  the  ground 
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they  may  be  pulled,  but  there  is  some  danger  of  their  making  a 
second  start  if  the  season  is  rainy.  In  such  a  case  they  must  be 
drawn  out  and  cured  quickly.  In  a  dry  storing  room  osioms 
may  be  kept  for  a  long  time  to  wait  for  a  good  market. 

Crating. 

It  is  not  necessary  to  use  fine  material  to  make  onion-crates; 
the  poorer  quality  left  from  sorting  tomato  crates  will  be  found 
to  bring  as  good  a  price  as  the  finer  ones.  In  packings  the 
crates  should  be  well  filled  to  prevent  the  product  from  being 
bruised,  as  bruised  ones  rot  down  very  quickly.  All  culls  should 
be  removed  from  the  field,  and  composted,  to  prevent  them  from 
drawing  insects  and  growing  fungi. 

Fertilizer. 

It  has  been  mentioned  before  that  stable  manure  is  aot 
popular  as  an  onion  fertilizer ;  principally  because  it  contains  so 
much  weed-seed.  A  soil  that  contains  an  abundance  of  huMUs 
is  desirable,  consequently  all  weeds  and  manures  should  be  com- 
posted and  used  in  this  way. 

If  the  land  is  already  rich  in  nitrogen,  as,  for  instance,  muck 
land,  it  will  not  be  necessary  to  add  much  of  this  element  m  com- 
mercial fertilizer.  A  well  balanced  fertilizer  for  ordinary  gar- 
dening land  should  contain. 

Phosphoric  acid,  available 6  per  cent. 

Potash 7  per  cent. 

Nitrogen 4  per  cent. 

Use  a  ton  of  this  on  land  that  is  considered  fertile  enoiigh 
for  an  ordinary  crop ;  two  tons  may  be  applied  on  land  that  has 
been  cropped  several  years. 

If  the  plants  do  not  start  off  readily,  and  the  conditions  of 
temperature  and  moisture  are  all  right,  a  light  dressing  of  ni- 
trate of  soda  will  be  found  valuable.  Mr.  T.  Greiner  advises 
the  use  of  seventy  five  pounds  of  nitrate  of  soda  to  the  acre ; 
sown  on  broadcast  as  soon  as  the  field  has  been  set  out.  And  a 
repetition  of  this  about  every  ten  days,  until  five  applications 
have  been  given.  If  this  is  done  when  the  plants  are  free  from 
dew  and  rain  there  will  be  no  difficulty  from  scalding  the  foH- 
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age.  It  should  not  be  carried  on  too  long,  as  it  will  keep  the 
onions  growing  after  they  should  have  ripened;  this  same  diffi- 
culty win  be  experienced  if  one  uses  a  fertilizer  containing  an 
unusual  amount  of  nitrogen,  or  if  one  should  use  a  complete 
fertilizer  on  muck  land. 

Raising  Onions  from  Sets. 

The  earliest  onions  to  mature  in  the  north  are  those  raised 
from  sets.  The  operation  differs  from  the  above  only  in  that  the 
sets  are  in  a  dormant  state  and  are  handled  more  easily.  The 
general  directions  will  remam  the  same. 


ENGLISH  PEA. 

This  vegetable  is  very  generally  cultivated  in  the  South  for 
early  market.  It  is  quite  a  staple  crop,  and  as  it  requires  very 
little  skill  it  is  a  favorite  with  many  who  are  not  able  to  raise 
other  vegetables.  The  land  should  be  well  prepared  though  not 
deeply,  about  the  last  of  October  or  in  November ;  the  fertilizer 
scattered  along  the  row  and  mixed  with  the  soil.  This  crop  will 
stand  a  lij^ht  frost  and  grow  even  in  quite  cold  weather. 

For  shipping  purposes  the  dwart  varieties  should  be  chosen. 
The  McNeil  pea  has  been  very  largely  grown  in  Columbia 
County.  The  American  Wonder  and  Blue  Beauty  do  exceed- 
ingly well.  The  large  number  of  varieties  offered  for  sale  often 
leads  to  confusion,  but  the  three  named  above  may  be  regarded 
as  trustworthy. 

A  light  warm  soil  is  very  desirable  for  winter  crops.  If 
one  uses  a  seed  drill  a  row  should  be  made  up  of  three  or  four 
drills  aboui  one  inch  apirt.  This  will  give  them  a  chance  to 
hoi  i  to  one  another  aud  thus  form  supports.  The  ordinary 
practice  is  to  make  a  row  about  six  inches  wide  by  scattering  the 
seed  al  )ng  a  furrow  and  covering  al>out  an  inch  deep.  Peas 
sown  later  than  the  first  of  January  are  liable  to  come  into  com- 
petition with  those  grown  farther  north. 
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Fertilizer  Formula. 

Available  phosphoric  acid 7  per  cent. 

Potash 7  per  cent. 

Nitrogen 3  per  cent. 

For  this  crop  it  will  be  found  desirable  to  use  mineral  fer- 
tilizer rather  than  compost.  If  nitrate  of  soda  is  used  it  will  re* 
quire  two  applications,  one  at  the  time  of  sowing,  and  the  second 
just  as  the  first  flower  buds  begin  to  show.  Cotton  seed  meal 
can  be  used  as  a  source  of  nitrogen  before  planting,  as  a  portion 
of  a  complete  fertilizer.  Nitrate  of  soda  will  cause  the  vines  to 
make  a  vigorous  growth,  so  should  not  be  applied  when  a  frost 
is  looked  for.     Use  1,200  to  2,000  pounds  to  the  acre. 

Cultivation  is  needed  more  to  get  air  into  the  soil  than  to 
keep  the  weeds  down.  During  cultivation  the  soil  should  be 
gradually  worked  up  to  the  row  so  as  to  leave  them  hilled  up  at 
the  last  plowing.  The  distance  between  the  rows  should  be 
about  twenty  inches  for  strong  soil. 

Marketing. 

An  ordinary  vegetable  crate  without  a  partition  will  be 
found  the  proper  thing  to  ship  in.  Picking  is  a  tedious  job,  but 
it  is  not  difficult  to  obtain  an  abundance  of  help.  As  soon 
as  the  pods  are  well  filled  the  hands  may  be  sent  into  the  field. 
The  earliest  shipments  are  usually  the  most  profitable.  There 
is  rarely  any  difficulty  in  the  way  of  diseases  in  the  field  or  rot- 
ting on  the  way.  Sorting  is  also  not  necessary,  and  the  peas  may 
be  put  into  crates  immediately. 

Seed. 

Most  of  our  seed  is  imported  from  England  on  account  of 
so  much  of  the  home  grown  seed  being  infested  with  the  pea 
weevil.  While  this  insect  usually  leaves  the  germ  unhurt,  the 
amount  of  nourishment  taken  out  of  the  seed  weakens  the  seed- 
ling. This  insect  is  not  severe  in  our  State,  hence  much  seed 
could  be  supplied  to  the  market,  especially  in  those  years  when 
the  market  for  green  peas  is  overstocked. 
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TOMATOES. 

Twenty  years  ago  it  was  considered  by  many  people  living 
in  this  State  that  this  crop  could  not  be  grown  successfuOy. 
Later  experience  has  demonstrated  that  not  only  can  the  crop  be 
grown,  but  that  it  is  profitable  for  whole  communities  to  make 
this  their  money  crop.  To  those  who  understand  how  to  ma- 
nipulate this  plant  it  is  as  certain  to  be  a  paying  crop  as  any 
other. 

As  has  been  stated  before,  it  will  not  pay  any  one  to  go  into 
this  industry  as  a  temporary  employment.  There  is  too  much 
downright  hard  experience  in  tomato  raising  to  warrant  the  un- 
dertaking of  it  for  a  single  crop  or  so.  Your  neighbor  cannot 
superintend  your  work,  nor  can  he  give  you  sufficient  instruc- 
tions to  enable  you  to  carry  it  on  successfully.  The  operations 
from  the  buying  of  the  seed  to  receiving  the  cash  for  returns  are 
so  many  and  varied  that  the  beginner  is  very  liable  to  make  a 
mistake  somewhere.  The  prospective  gardener  should  not  con- 
sider it  insurmountable,  but  he  would  better  begin  moderately 
and  work  up  gradually. 

Procuring  Seed. 

It  is  not  out  of  place  to  emphasize  the  advice  given  before, 
that  one  should  procure  nothing  short  of  the  very  best  article  in 
buying  seed.  If  a  new  variety  has  been  offered  to  the  trade,  go 
slow  before  discarding  the  old  and  well-tried  one.  Buy  of  no 
one  but  seedsmen  that  you  know  to  be  entirely  reliable  in  their 
dealings.  The  seedsman  has  his  reputation  at  stake,  but  you 
have  your  capital.  Then  there  is  some  choice  even  among  the 
seedmen  who  belong  to  the  first  class ;  buy  tomato  seed  from  the 
firm  that  makes  this  their  special  work,  and  the  same  with  other 

seed. 

Seed  Sowing. 

In  South  Florida  it  is  not  necessary  to  have  any  other  pro- 
tection  on  the  seed-bed  than  shade ;  it  is  well  to  be  able  to  sup- 
ply this,  however.  The  seed-bed  should  be  made  as  carefoliy  in 
the  tomato  section  as  the  hot  bed  or  the  cold-frame  is  made  in 
Northern  Florida.  Some  tomato  growers  have  planted  the  seed 
in  the  field;  /.  ^.,  it  was  not  sown  in  beds.  From  the  amount  of 
trouble  that  this  gives  rise  to  there  can  be  no  doubt  but  that  the 
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method  of  planting  in  the  seed-bed  is  better  and  cheaper  in  the 
end.  At  the  time  of  the  year  when  the  seed  must  be  planted 
the  insects  and  the  woeds  are  exceedingly  destructive.  The  ease 
and  efficiency  with  which  one  can  take  care  of  the  plants  in  a 
plant-bed  will  more  than  compensate  for  the  time  required  in 
setting  them  out. 

Seed-Bed. 

The  plot  of  ground  after  being  prepared  for  the  seed  should 
be  rich  in  nitrogenous  matter ;  either  compost  or  commercial  fer- 
tilizer will  be  found  to  give  good  results;  cotton-seed  meal  has 
given  excellent  results.  Whatever  substance  is  used  it  should 
be  worked  in  thoroughly,  and  the  bed  be  allowed  to  stand  ten 
days  or  two  weeks  before  the  seed  is  sown.  During  this  time 
the  intended  seed  bed  should  be  kept  thoroughly  wet  so  the  soil 
can  take  up  the  fertilizer.  If  the  plants  are  to  be  shifted,  a  bed 
five  by  six  feet  will  hold  enough  plants  for  an  acre,  but  if  they 
are  to  be  planted  in  the  field  without  shifting  it  will  take  a  bed 
six  by  fifty  feet.  In  the  latter  case  each  plant  is  allowed  sixteen 
square  inches.  If  the  rows  are  made  eight  inches  apart,  and  the 
plants  thinned  to  two  inches  in  the  rows,  it  will  give  the  required 
space.  In  making  a  plant-bed  an  abundance  of  fertilizer  should 
be  used,  and  water  liberally  supplied.  A  half  a  sack  of  cotton- 
seed meal  to  a  space  six  by  fifty  feet  will  not  be  too  much,  pro- 
vided it  is  worked  into  the  soil  thoroughly,  and  decomposed  be- 
fore the  seed  is  sown.  If  the  matter  of  decomposition  is  not 
looked  after  cautiously  there  is  great  danger  of  damping  off.  If 
leaf-mold  can  be  obtained  from  a  neighboring  hammock  it  will 
pay  to  haul  this  and  make  the  bed  of  it,  adding  commercial  fer- 
tilizer, however.  The  fresh  leaf-mold  is  not  good,  but  it  will  be 
found  excellent  after  the  sourness  has  been  taken  out  of  it  by 
raising  a  crop  of  radishes  or  some  other  short-lived  plant  on  it. 
Use  four  cart  loads  of  well  decomposed  leaf-mold  to  a  hundred 
square  feet  of  bed  surface. 

The  leaf-mold  is  also  used  for  the  seed-bed.  When  you  are 
sure  that  the  fertilizer  is  mixed  evenly  with  the  soil,  and  is  de- 
composed, the  seed  may  be  sown  in  drills.  If  the  plants  are  to 
be  shifted,  and  this  is  certainly  advisable,  make  the  drills  three 
or  four  inches  apart,  and  sow  the  seed  at  the  rate  of  five  to  an 
inch.     As  soon  as  the  leaves  (not  seed  leaves)  appear  the  plants 
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maj  be  pricked  out  and  planted  in  beds.  Make  the  rows  four 
inches  apart  and  set  the  seedlings  an  inch  apart  in  the  row. 
When  thej  have  reached  a  height  of  four  v^ches  they  should  be 
shifted  to  another  bed.  This  time  the  rows  may  be  made  eight 
inches  apart,  and  the  plants  set  two  inches  in  the  row.  If  pos- 
sible the  plants  should  be  kept  in  this  bed  until  the  danger  firom 
grasshoppers  in  the  field  is  past  They  may  be  kept  in  this  bed 
until  they  are  ten  inches  high ;  there  is  nothing  Rained  by  setting 
out  small  plants.  The  obfect  of  shifting  the  plants  so  many 
times  is  to  harden  and  give  them  a  strong  fibrous  root^system. 
A  plant  grown  without  shifting  is  usually  wantmg  in  the  first 
particular  and  always  in  the  second. 

Hardening  Off. 

One  should  not  be  in  a  hurry  to  plant  out  tomatoes.  The 
field  should  be  well  prepared,  and  the  ground  well  warmed  vtp 
by  the  spring  sun  in  northern  sections  of  the  State.  Much  time 
may  be  thrown  away  by  being  in  a  hurry  to  set  the  plants  out 
even  in  South  Florida.  The  shock  attending  the  setting  out  of 
a  crop  is  not  so  much  because  of  root  mutillation,  but  because 
of  being  placed  in  disagreeable  surroundings.  When  the  plants 
have  been  grown  in  an  open  bed  the  atmospheric  conditions  are 
usually  all  right;  in  such  a  case  the  mechanical  condition  of  the 
soil  is  all  that  is  necessary  to  be  considered.  For  several  days 
before  setting  out  water  should  be  withheld;  if  the  plants  are 
quite  large  and  the  time  can  be  spared,  it  will  be  found  better 
to  harden  the  plants  for  a  week  or  ten  days.  Just  before  re^ 
moving  from  the  plant-bed  wet  the  soil  down  thoroughly.  «Muck 
more  soil  will  adhere  to  the  plant,  and  it  will  be  found  compar- 
atively easy  to  start  a  field  in  this  way. 

Preparing  the  Field. 

The  tomato  plant  is  a  comparatively  deep  feeder  and  so 
wants  as  much  soil  as  can  be  supplied.  New  land  is  not  die 
best  to  use  for  this  crop;  there  is  much  danger  from  fungoid  dis- 
diseases  on  such  land.  So  long  as  the  soil  is  kept  firee  from 
the  enemies  of  the  tomato,  the  plant  will  not  grow  tired  of  a 
location;  crops  may  be  raised  a  great  many  consecutive  yesrs 
by  the  \ise  of  commercial  fertilizer,  without  any  diminutbn  in 
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yield.  Some  tomato  growers  are  able  to  raise  better  crops  on 
old  land  than  on  new. 

The  soil  should  be  light,  warm  an^  sandy.  There  is  not 
much  choice  in  regard  to  the  slope,  except  for  northern  Florida^ 
where  the  southern  slope  will  be  found  preferable.  A  good 
water  protection  should  be  sought.  This  cannot  always  bt 
found,  but  a  wind  break  can  be  grown  and  kept  by  every  one. 
While  this  will  not  protect  a  field  against  frost,  it  will  break  the 
force  of  many  cold  winds  which  do  much  more  damage  than  we 
think.     An  unprotected  location  should  not  be  selected ;  while 

* 

the  best  of  land  and  locations  may  be  had  for  the  same  price  it 
is  folly  to  work  against  odds,^  In  1893  a  case  was  observed 
where  a  narrow  strip  of  oaks  was  of  more  value  than  a  water 
protection.  In  this  case  the  field  was  lying  to  the  southeast  of 
a  small  oak  hammock,  it  was  really  the  southeast  slope  of  a 
cleared  hammock,  a  portion  of  which  had  been  left  to  the  north 
and  west.  The  frost  killed  out  all  the  tomatoes  but  about  five 
acres  highest  and  nearest  to  the  remaining  portion  of  the  ham- 
mock. Other  jfields  of  the  same  altitudes  within  sight  that  were 
not  protected,  and  all  fields  not  as  high  even  though  near  bodies 
of  water,  were  frozen. 

Fertilizers. 

There  are  fertilizers  on  the  market  that  have  been  put  up  t§- 
pecially  for  tomatoes,  and  usually  go  under  that  name.  Tomato 
Special.  The  ingredients  of  these  ''tomato  specials"  are  not 
always  known,  but  should  contain  about  the  following : 

Fertilizer  Formula. 

Available  phosphoric  acid. 7  per  cent. 

Potash 6  per  cent. 

Nitrogen ' 4  per  cent. 

Kainit  is  a  good  source  of  potash,  and  at  the  same  time 
the  by-products  in  it  act  as  fungicides,  and  give  very  beneficial 
results  on  blight.  Nitrogen  should  be  obtained  from  nitrate  of 
soda  and  cotton-seed  meal;  the  former,  making  up  about  one 
per  cent,  will  be  available  immediately,  and  the  latter  gradually* 
Use  2000  to  3000  pounds  to  the  acre,  and  apply  at  one  time 
atd  work  in  deeply.    If  the  land  is  thirsty  the  fertilizer  should 


W2 

be  applied  at  three  different  times,  using  about  one-fourth  ci  it 
the  first  time  or  just  before  setting  the  plants,  and  one^turd 
when  the  plants  begin  to  bloom ;  the  remainder  to  be  applied 
a  week  before  the  earliest  picking.  The  best  tomato  land  wiU 
give  the  most  profitable  returns  for  the  amount  of  fertilizer  used 
by  applying  it  all  at  one  time.  If  hill  fertilization  is  practiced 
the  space  that  the  fertilizer  is  applied  to  should  be.  about  three 
feet  in  diameter. 

Setting  Out. 

A  great  many  different  schemes  have  been  invented  to  do 
away  with  the  **  peg-and-bucket ''  method  of  transplanting,  but 
cautious  tomato  growers  still  adhere  to  the  primitive  method: 
The '  nearest  approach  to  this  method  is  a  machine  drawn  by  a 
team,  and  the  planting  performed  by  two  boys.*  A  certain 
quantity  of  water  is  left  at  the  place  where  the  plant  is  to  be  set ; 
after  the  plant  has  been  set  the  machine  covers  the  roots  and 
also  the  moistened  places,  and  at  the  same  time  presses  the  soil 
firmly  into  place. 

When  they  are  being  removed  from  the  bed  a  sharp  spade 
should  be  set  down  deeply  between  the  rows,  and  then  again  in 
the  row ;  this  will  secure  a  square  of  the  plant-bed  soil.  Put  the 
plant  in  the  setting  out  tray,  and  move  to  the  field.  This  tray 
may  be  made  from  a  shallow  soap-box  with  one  end  knocked 
out,  and  a  hoop  handle  nailed  to  it  or  auger  holes  put  into  the 
sides.  When  the  plants  have  been  cut  properly  such  a  tray, 
24x17x4  inches,  will  hold  at  least  twenty-five,  and  sometimes  as 
high  as  seventy-five  plants.  A  plant  can  be  slipped  from  the  open 
end  to  the  place  where  it  is  to  be  set,  and  so  avoid  moving  much  of 
the  soil  from  its  roots.  Some  time  can  be  saved  by  one  person 
passing  along  the  row  and  dropping  the  plants  while  another 
follows  to  set  them. 

Some  tomato  growers  have  used  a  method  that  seems  to  be 
quite  unique,  but  judging  from  the  number  who  have  abandoned 
it  one  would  judge  that  it  does  not  meet  with  great  success.  A 
furrow  is  run  out  and  the  plants  dropped  in  checks ;  a  second 
furrow  is  thrown  onto  the  roots;  on  the  return  the  plow  is  run 
down  the  other  side,  so  as    to  set  the  plants,  upright     This 
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in^od  is  mentioiied  here  to  advise  the  readers  on  that  point. 
Those  who  have  not  tried  this  method,  and  wish  to  adopt  it, 
should  consider  it  carefully  and  then  use  it  only  on  a  portion  of 
the  crop.  There  are  conditions  and  localities  where  it  might  be 
used  to  advantage. 

Most  of  our  land  cannot  support  plants  well  when  set  two 
by  two  feet.  A  very  common  distance  is  four  by  four  feet.  It 
is  well  to  lay  the  field  off  with  a  marker.  This  may  be  made  by 
using  two-inch  planks  about  eight  inches  wide ;  cut  them  into 
four-foot  lengths,  fasten  four  of  these  in  the  fashion  of  a  four- 
Tunnered  sleigh,  making  the  distance  between  the  runners  just 
what  you  wish  that  between  the  rows  to  be.  After  the  field  has 
been  laid  off  one  way,  it  may  be  crossed,  and  the  plants  set  out 
in  the  checks.  If  it  is  desirable  to.  have  the  plants  closer  in  the 
TOW  the  distance  between  the  runners  may  be  changed.  A  drag, 
which  may  be  changed  from  one  side  to  the  other,  can  be  at- 
tached to  mark  a  guide-line  for  the  next  set  of  marks.  It  will 
usually  require  a  team  to  drag  one  of  these  markers.  A  wagon- 
tongue  or  pole  is  usually  attached  to  it  to  make  the  marker  man- 
ageable. 

It  is  well  worth  the  while  to  have  the  rows  as  straight  as 
they  can  be  made,  and  to  make  the  cross  rows  equally  straight. 
It  is  possible  to  put  the  field  into  such  a  condition  that  a  hoe  will 
not  be  needed,  and  this  should  be  kept  constantly  in  mind. 
Under  the  proper  conditions  one  man  and  a  team  should  be 
able  to  cultivate  six  or  eight  acres  in  a  day.  By  using  a  two- 
horSe  corn  cultivator,  and  exchanging  the  inner  '*  shovels"  for 
«ome  more  shallow-running  plows,  and  using  the  **  fenders,"  the 
crop  would  be  cultivated  as  easily  as  a  crop  of  corn.  The  com- 
mon practice  of  using  one  horse  aud  then  leaving  a  considerable 
space  around  the  plant  to  be  hoed  is  a  waste  of  time  and  energy. 
The  great  trouble  with  all  one-horse  plows  and  cultivators  is 
that  they  have  no  ''fender."  This  is  simply  a  piece  of  sheet* 
iron  fastened  to  the  cultivator  so  as  to  keep  the  soil  from  being 
thrown  on  or  against  the  plants,  but  allowing  the  finer  particles 
of  soil  to  settle  in  around  each  plant.  When  the  cultivator 
passes  on  each  side,  the  plant  is  pressed  from  both  sides  at  once 
and  so  is  not  knocked  over.  Level  cultivation  will  be  found 
the  better  in  our  sandy  loam.     When  plowing  near  the  plants 
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care  should  be  taken  not  to  Injure  the  roots ;  this  needs  special 
care  after  the  plant  begins  to  blossom. 

Pruning. 

In  this  State,  where  good  tomato  land  brings  $ioo  an  acre» 
it  is  claimed  that  it  will  pay  to  trim  and  stake  tomatoes.  After 
planting  out  watch  the  plants  and  see  that  only  one  branch 
grows  up,  this  will  send  the  entire  food  supply  in  one  direction, 
and  will  produce  the  first  tomatoes  earlier  than  to  let  the  vine 
take  its  own  course.  We  make  the  general  statement  that 
where  tomatoes  are  wanted  earlier,  prune,  but  where  the  largest 
crop  is  desired  do  not  prune. 

Staking  and  Tying. 

The  long  petioles  of  the  cabbage  palmetto  leaves  make  good 
stakes  to  tie  to.  They  are  cheap  and,  when  dry,  light  Where 
the  palmetto  stakes  cannot  be  obtained  for  the  gathering  it  will 
be  better  to  secure  bamboo  or  cane  stakes.  These  should  be 
firmly  set  into  the  ground,  and  when  the  plants  reach  the  height 
of  from  fifteen  to  eighteen  inches  the  first  tie  should  be  made; 
the  stakes  need  not,  as  a  rule,  stand  more  than  two  and  a  half 
feet  above  the  surface  of  the  ground.  Any  cheap  form  of  twine 
or  something  of  that  nature  may  be  used;  it  should  not  be  sharp 
enough  to  cut  the  vines.  By  giving  the  twine  a  wrap  about  the 
stake,  and  then  tying  it  to  the  stake  before  tying  the  vine,  it  will 
be  found  to  keep  its  place,  while  to  simply  tie  it  will  allow  the 
loop  to  move  up  and  down  on  the  stake.  The  vine  should  not 
be  tied  so  tightly  that  the  string  will  grow  into  it.  A  boy  can 
drive  a  team  astride  of  a  row  while  two  or  three  men  set  the 
stakes,  and  the  tying  may  be  done  later. 

Picking. 

For  distant  markets  it  is  difficult  to  tell  just  when  to  pick 
the  crop  so  it  will  arrive  t^  ere  in  the  proper  condition.  Usually 
tomatoes  will  color  up  well  in  two  or  three  days  if  they  are  full 
grown.  The  atmospheric  conditions  modify  the  time  to  some 
extent,  but  it  is  necessary  to  be  more  or  less  familiar  with  the 
time  required  by  the  particular  variety  that  is  being  handled, 
A  test  of  this  may  be  made  by  keeping  a  quantity  of  the  fruit  on 
hand. 
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Iti  gatfaering,  all  fruit  that  has  reached  a  certain  degree  of 
ri[Mine88  should  be  picked.  All  culls  and  diseased  fruit,  either 
from  fungus  or  insect  attack,  should  be  gathered  and  taken  from 
the  field.  If  there  is  not  too  much,  the  refuse  fruit  may  be  fed 
to  stock ;  if  there  is  more  than  can  be  eaten  by  stock  the  part 
that  is  not  used  should  be  buried  deeply.  It  should  not  be  used 
in  composting;  many  of  the  disease  spores  would  be  taken  back 
to  the  field,  and  insects  would  pass  through  their  life  cycle  un- 
harmed. It  is  certainly  a  very  bad  practice  to  pick  the  defective 
fruit  and  leave  it  in  the  field,  and  still  worse  to  leave  it  on  the 
vine. 

Although  it  is  not  much  practiced,  it  would  pay  to  sort  the 
crop  into  grades  depending  on  the  size  and  degree  of  ripeness. 
First  grade,  or  large  ripes,  being  wrapped  in  a  fine  grade  of  pa- 
per^and  packed  in  the  best  crates.  Second  grade,  or  small  ripes, 
might  be  wrapped  or  left  unwrapped,  depending  on  the  market, 
and  put  into  good  crates.  Third  grade,  large  green.  Fourth 
grade,  small  green.  Finally  the  culls.  By  the  term  culls  we 
should  not  understand  that  they  are  wormy  or  diseased,  but  that 
they  are  defective  in  some  way  that  will  not  allow  them  to  be 
classed  among  perfect  specimens.  These  may  be  shipped  to  lo- 
cal markets  if  one  knows  that  they  will  sell  there,  or  they  may 

be  used  in  canning. 

Packing. 

f  The  final  operation  in  tomato  growing  should  not  be  care- 

lessly done.  By  putting  a  few  finishing  touches  on  the  last  act 
the  producer  often  makes  a  large  per  cent  of  gain  in  the  selling 
price.  It  frequently  makes  enough  difference  to  change  the 
balance  from  one  of  loss  to  one  of  gain.  This  has  been  demon- 
strated repeatedly  in  the  industry  of  growing  oranges. 

One  thing  should  be  kept  in  mind  constantly,  and  that  is 
that  there  is  not  time  for  leisure  when  shipping  season  arrives ; 
everything  has  to  be  on  the  move.  So  all  should  be  in  readi- 
ness when  this  time  arrives.  The  crate  material  should  have 
been  stored  and  sorted,  if  there  is  any  chance  for  grading  it. 
Bnongh  crates  should  be  made  for  the  first  shipment  and  be 
ready  for  use.  A  delay  of  twenty-four  hours  in  sending  out 
often  means  a  loss  of  ten  to  twenty  per  cent  on  the  selling  price 
of  ttie  shipment 
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In  sdecting  the  laborers  for  picking  one  has  to  use  good 
Judgment ;  a  careless  hand  can  easily  waste  or  easily  spoil  an 
amount  equal  to  a  day's  wages.  He  should  not  be  employed,  if 
it  can  be  avoided.  If  he  must  be  hired  he  may  be  most  useful 
to  do  the  heavier  work  of  hauling  and  handling  full  crates,  and 
to  "set  up"  crates. 

It  is  usually  necessary  to  pick  the  fruit  before  it  shows  any 
signs  of  turning ;  in  Georgia  the  growers  can  usually  wait  until 
the  berry  shows  a  slight  tinge  of  red.  The  pickers  gather  the 
fruit  into  ordinary  market  baskets,  which  are  emptied  into  boxes 
placed  in  the  field  to  receive  the  fruit 

The  picking  boxes  are  about  ten  inches  wide^  fourteen  deep 
and  thirty  long ;  they  hold  about  two  crates.  It  is  best  to  leave 
no  cracks  open  in  making  these  picking  boxes ;  it  lessens  the 
danger  of  brusing  the  fruit  on  the  sharp  edges.  Near  the  top 
and  on  each  end  is  nailed  a  cleat ;  these  cleats  serve  as  handles, 
and  should  run  across  the  box  to  give  additional  strength.  It  is 
quite  desirable  to  make  these  boxes  large  enough  so  the  average 
man  must  give  his  attention  to  the  work  to  handle  it  when  fulL 
Again  there  will  be  a  gain  in  the  man  being  able  to  do  more 
work. 

If  one  can  have  the  packing-house  so  situated  that  the 
crates  can  be  loaded  directly  into  the  car  it  will  save  one  hand- 
ling»  and  it  will  compensate  for  a  haul  of  a  mile,  but  if  the  full 
crates  have  to  be  hauled  it  is  better  to  have  the  packing-house 
as  near  the  centre  of  the  crop  as  possible.  There  are  a  good 
many  reasons  why  it  would  better  be  removed  from  dwellings. 

Many  persons  do  not  recognize  the  expensiveness  of  having 
to  lift  packing.boxes  on  to  an  elevated  floor,  and  then  to  lift 
these  on  to  a  high  bench  from  which  to  sort  and  wrap,  yet  when 
we  remember  that  this  work  is  an  absolute  loss,  we  can  see  the 
force  of  an  argument  to  make  a  careful  plan  for  a  packing-house. 

It  the  tomatoes  are  to  be  sorted,  it  should  be  done  immedi- 
ately on  being  received  at  the  packing-house.  This  place  re- 
quires the  best  and  quickest  hand  that  one  has  in  his  force. 
Chutes  may  be  made  to  carry  the  fruit  to  their  respective  bin^ 
from  the  sorters  table.  If  five  grades  are  established  it  will  re> 
quire  that  many  chutes  and  bins  to  receive  the  fruit  The  de^ 
sirability  of  sorting  will  not  be  denied,  but  some  may  doubt 
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whether  it  will  pay.  To  these  we  will  simply  say  that  it  will  be 
carried  much  further  within  a  very  few  years  than  it  is  at  present. 
Much  of  the  time  spent  by  the  man  who  grades  the  crop  will  be 
saved  in  the  uniformity  of  the  work  of  the  wrappers.  The  grades 
of  "  fipes  "  and  ^'^  greens  "  gives  the  grower  a  chance  to  distribute 
the  product,  while  otherwise  he  would  have  to  ship  so  the  cargo 
would  reach  a  market  when  the  ripest  were  in  the  proper  condi- 
tion. Then  the  divisions  of  ^^ small  and  large  "  will  meet  the  re- 
quirement of  any  market  better  than  any  kind  of  a  mixture. 

The  "  large  "  should  be  wrapped  and  crated  or  wrapped 
and  put  into  carriers ;  or  they  may  be  put  into  '*  carriers  "  with- 
out being  wrapped.  Whenever  tomatoes  are  packed  in  carriers 
the  blossom  end  should  be  placed  up.  It  takes  more  time  to 
pack  a  crate  with  the  carriers,  but  there  is  enough  gain  in  fruit 
(room  occupied  by  carrier)  to  pay  for  the  extra  work,  as  a  crate 
with  carriers  sells  for  just  as  much  as  one  without. 

The  small  are  usually  sold  to  boardingrhouses,  and  the  less 
wealthy, who  expect  to  get  as  much  as  they  can  for  their  money. 
Defective  large  tomatoes  may  be  sent  out  with  these.  In  the 
early  market  only  a  few  need  to  be  sent  to  the  cull  bin.  Later 
in  the  season  it  is  necessary  to  throw  more  to  the  cull  bin. 

Handle  tomatoes  as  carefully  as  you  would  handle  eggs ; 
any  bruising  may  end  in  rotting,  and  a  low  price  for  your  whole 
shipment.  In  this  branch  of  vegetable  growing  one  has  to  estab- 
lish himself  as  well  as  in  any  other  branch  of  horticulture,  and 
it  may  be  repeated  with  emphasis  that  it  does  not  pay  to  enter  it 
as  a  temporary  occupation. 

There  is  very  little  attention  paid  to  our  home  market.  The 
growers  seem  to  have  set  their  range  of  vision  so  as  to  over-shoot 
the  money  right  at  their  doors.  To  be  sure  none  of  these  small 
cities  can  consume  more  than  a  few  crates  a  day,  but  if  a  regu- 
lar trade  were  worked  up  there  would  not  be  so  much  canned 
goods  shipped  into  the  State.  Gardening  sections  in  other 
States  irsLj  more  attention  to  this  trade  than  is  usual  in  oUr  com- 
munities. Good  tomatoes  can  be  grown  throughout  a  considera- 
ble portion  of  the  year,  and  a  local  market  will  take  these  when 
it  does  not  pay  to  ship.  A  shrewd  man  can  sell  fresh  tomatoes 
several  months  after  the  last  have  been  shipped  to  the  distant 
markets. 
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Kinds  to  Select. 

Id  selecting  varieties  it  makes  a  great  deal  of  diflfereDce 
whether  one  lives  near  the  market  or  far  from  it^  or  whether  one 
wishes  to  use  the  crop  for  canning  or  for  other  purposes. 

Florida  growers  should  not  choose  a  yellow  variety  nor  one 
that  does  not  color  up  evenly. 

Mr.  A.  W,  Livingston,  who  is  our  best  authority  on  toma- 
toes, gives  the  following  as  the  best  shippers:  ^^For  early  red« 
Perfection  and  The  Arisiocrai^  especially  in  those  parts  of  the 
country  where  staking  up  is  largely  employed.  The  Beauty^  of 
purple  color,  comes  next,  and  should  be  given  place  for  one-half 
of  the  whole  crop.  New  Stone,  for  bulk  of  crop  between  early 
and  late.  This  is  a  red  tomato,  and  very  choice  for  this  purpose* 
And  Paragon  for  late  red." 

For  market  garden,  Acme^  Perfection,  for  early  red ;  Niew 
Stone,  Beauty,  for  medium,  and  Paragon  for  late.  The  Buckeyt 
State  is  also  good,  but  not  so  good  for  shipping. 

For  home  use  there  is  possibly  a  greater  latitude  than  for 
market,  either  distant  or  home.  Favorite  is  a  good  red  variety. 
Beauty,  Golden  Queen,  Royal  Red,  Potato  Leaf,  and  others,  are 
good. 

Canning. 

The  subject  of  canning  tomatoes  has  been  discussed,  and  a 
great  deal  of  advice  has  been  given  on  that  subject,  and  com- 
munities condemned  as  not  progressive  because  so  many  tomatoes 
were  allowed  to  waste  in  the  field.  Speaking  from  contact  with 
canning  factories,  I  think  this  allowing  tomatoes  to  rot  is  rather 
commendable  than  otherwise.  It  is  not  an  easy  matter  to  con* 
vert  oneself  from  a  tomato-shipper  to  a  tomato-canner.  It  requires 
experience,  skill,  forethought  and  close  economy  to  make  it  pay 
for  a  factory  to  buy  tomatoes  at  twenty-five  cents  a  bushel  (crate). 
At  this  price,  the  tomatoes  must  arrive  at  the  factory  in  a  con« 
stant  quantity  daily,  so  that  hands  are  not  idle  for  want  of  tomar 
toes  on  the  one  hand,  and  on  the  other  hand  that  the  force  may 
be  able  to  work  up  all  that  comes  in.  Ripe  tomatoes  handled 
roughly  and  lying  in  large  piles  rot  in  a  short  time.  Another 
consideration  is  that  the  plant  in  most  districts  would  be  idle  for 
about  ten  months.     As  soon  as  we  shall  diversify  our  vegetaUe* 


199 

and  fruit  crops  so  there  will  be  material  to  can  and  dry  for  six, 
eight  or  ten  months  in  the  year,  factories  for  these  purposes  will 
be  established.  This  whole  matter  has  been  considered  very 
carefully  by  persons  of  means  with  a  view  of  engaging  in  this 
business,  but  it  is  yet  too  uncertain  to  warrant  the  investment  of 
the  required  capital. 


i 


20I 
BULLETIN  NO.  32.  ,       C  -  JANUAEY,  1896. 

FLORIDA  EXPERIMENT  STATION. 


m,  IIS  ciiiM  Aim  Fiiii. 

K,  K,  RERSONS. 


PRELIMINARY. 

The  very  large  number  of  inquiries  which  have  recently 
been  received  at  the  Experiment  Station  office  from  parties 
unfamiliar  with  cotton  growing,  and  who  are  seeking  in- 
formation in  regard  to  the  cultivation  and  fertilization  of 
Sea  Island  Cotton,  are  clearly  indicative  of  the  fact  tha't 
it  is  the  intention  of  Florida  farmers  to  increase  the  acreage 
of  this  market  crop  the  present  season. 

Since  it  is  manifest  that  the  cotton  acreage  is  to  be  in- 
creased, it  has  been  thought  best  that  this  Station  publish 
immediately  a  brief  bulletin  on  the  system  of  cultivation 
that  should  be  applied  to  the  cotton  plant,  and  also  suggest- 
ing certain  economical  fertilizer  formulae  which  experience 
has  shown  to  be  best  adapted  to  producing  the  largest  yield 
of  cotton  at  the  least  expense. 

SOII-S  ADAPTED  TO  CoTTON  CULTIVATION. 

As  to  the  ideal  cotton  soil  there  is  some  difference  of 
opinion.  It  is  well  known,  however,  that  a  sandy  soil  of 
level  character  and  containing  sufficient  humus  will  pro- 
duce excellent  cotton,  as  will  clay  loams  and  sandy  loams 
resting  upon  clay  subsoils.  All  should  contain  a  fair 
amount  of  vegetable  matter  (humus). 

Preparation  of  the  Soil. 

It  is  always  necessary  that  the  soil  receive  deep  and  thor- 
ough preparation,  followed  by  pulverization,  preparatory  to 
to  the  planting  of  cotton.  After  this  thorough  preparation 
of  the  land  the  fertilizer  is  either  uniformly  distributed, 
broadcast,  over  the  area,  or  else,  (in  the  case  of  moderate 
applications)  withheld  to  apply  subsequently  in  the  drill, 
and  the  land  is  then  made  into  full  beds.  Ordinarily  these 
rows  (beds)  should  be  four  feet  apart,  but  if  the  land  will 
produce  as  much  as  twenty  bushels  of  corn  to  the  acre,  the 
rows  can  be  made  wider — say  four  and  a-half  to  five  feet.  Af- 
ter thus  being  converted  into  full  beds,  a  harrow  should  be 
drawn  over  them.  This  will  serve  to  pull  all  trash  and 
clods  into  the  middles  while  broadening  and  flattening  the 
beds. 

Fertilizer  for  Cotton. 

It  is  well  understood  that  phosphoric  acid  is  the  most  im- 
portant element  of  plant  food  to  be  applied  in  a  cotton  fer- 
tilizer; nitrogen  ranks  next  in  importance,  while  potash  is 
required  in  smaller  quantities  than  either  of  the  other  two. 

Thf»     rf»miir*^H     nmnnrfinns     nit     farh  nf    thf^    inorr<^Ht#»nf-c  i»ro 
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about  as  follows  :  2^  parts  of  phosphoric    acid  to  i  part  of 
nitrogen  and  J  part  of  potash. 

With  these  proportions  as  a  basis,  the  following  would 
prove  an  excellent  fertilizer  to  be  applied,  per  acre,  on  a 
comparatively  fertile  soil  : 

loo  lbs.    Acid    phosphate,  (containing    at    least  14%'  of 
available  phosphoric  acid). 

100  lbs.    Upland  (bright)  cotton-seed-meal. 
50  lbs.    Kainit. 

This  application  should  serve  to  produce  a  good  yield, 
while,  at  the  same  time,  the  fertility  of  the  soil  will  be 
maintained. 

If  a  nitrogen-gathering  crop,  such  as  the  pea,  bean,  or 
clover  has  been  grown  upon  the  land  the  previous  year, 
one-half  of  the  quantity  of  C.  S.  meal,  recommended  above, 
can  be  safely  dispensed  with,  but  if  no  such  crop  has  been 
grown,  then  a  complete  fertilizer,  proportioned  as  above, 
will  be  found  most  satisfactory.  It  is  best,  on  the  average 
Florida  upland,  to  apply  the  quantity  of  fertilizer  recom- 
mended above,  in  the  drill.  If  a  larger  quantity  is  used, 
(which  maybe  often  necessary  on  very  poor  upland,  sandy 
soil)  it  should  be  broadcasted  over  the  open  furrows  before 
bedding,  as  has  been  previously  intimated.  On  such  lands 
the  quantity  of  each  constituent  should  be  increased  from 
50%  to  100% — according  to  the  degree  of  impoverishment. 
A  large  proportion  of  the  soils  of  P^lorida  employed  in  grow- 
ing cotton  are  known  to  be  deficient  in  organic  matter 
(humus),'  which,  of  course,  greatly  detracts  from  their  pro- 
ductive capacity.  Muck  is  known  to  be  an  excellent  mate- 
rial for  supplying  this  deficiency,  as  is  also  stable  manure. 
Before  employing  the  former,  however,  it  should  first  be 
dug  out  of  the  beds  and  piled  into  heaps  to  undergo  the 
*' weathering"  process,  which  will  require  at  least  several 
weeks.  Afterwards,  it  can  be  composted  with  stable  ma- 
nure, half  and  half,  and  the  two  subseqently  applied  together 
(one  to  two  tons  per  acre)  broadcast  over  the  soil  prepara- 
tory to  bedding.  When  this  compost  is  employed — which 
should  always  be  the  case  where  thin,  upland,  sandy  land 
is  being  cultivated — the  quantity  of  fertilizer  recommended 
above  can,  of  course,  be  proportionately  reduced. 

Materials  Usefui.  for  Supplying  the  Essential 

Plant  Foods. 

Below  is  given  a  table  of  important  fertilizing  materials 
that  are  commonly  used  for  supplying  deficiencies  of  phos- 
phoric acid,  nitrogen  and  potash  in  soils.  It  will  be  ob- 
served that  no  one  of  the  separate  materials  mentioned  in 
this  table  can  be  depended  upon  to  supply  all  of  the  three 
plant-food  essentials  in  proper  proportions.  Each  has  its 
own  mission  ;  one  to  supply  the  necessary'  Nitrogen,  another, 
the  necessary  Phosphoric  Acid  and  still  another  the  Potash. 

The  materials  commonly  used  as  sources  for  obtaininir  the 
necessary  phosphoric  acid  arc  bone-meal,  acid  phosphate 
(raw  mineral  phosphate  rendered  soluble  by  treatment  with 
Sulphuric  Acid),  and  finely  pulverized  raw  phosphate.  The 
latter  is  probably  best  to  employ  where  the  soil  is  already 
comparatively  fertile,  and,  hence,  where  the  plant  does  not 
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have  to  depend  solely  upon  the  phosphate  material  applied 
for  its  phosphoric  acid  nourishment.  Where  land  is  known 
to  be  very  poor,  so  that  a  crop  must  depend  almost  entirely 
upon  an  application  of  fertilizer  for  nourishment,  then  the 
acid  phosphate  should  be  employed.  Nitrogen  is  applied  as 
a  fertilizer  in  either  of  the  following  forms :  Nitrate  of  soda, 
Sulphate  of  Ammonia,  Cotton  seed  meal.  Cotton  seed, 
Dried  Blood,  etc. 

Potash  is  usually  employed  in  one  of  the  following  forms  : 
Sulphate  of  potash,  Muriate  of  Potash,  Kainit,  Cotton  Hull 
ashes,  VV^ood  ashes  (unleached).  Ashes  obtained  from  burn- 
ing the  root  of  the  saw  palmetto  are  an  excellent  home 
source  of  potash,  containmg  approximately  43%  of  this  in- 
gredient, &nd  about  20%  of  phosphoric  acid. 

Stable  manure,  alone,  although  not  economically  propor- 
tioned for  a  cotton  feetilizer,  when  applied  in  sufficient 
quantities  (two  to  four  tons  per  acre),  is  an  excellent  cot- 
ton fertilizer,  since  it  contains  each  of  the  three  plant-food 
essentials,  in  addition  to  humus. 

PERCENTAGE     COMPOSITION      OF      DIFFERENT      FERTILIZING 

MATERIALS. 


phosphc^r-    Nltro     Pot 
Ic    Add.      gen.       -aHh. 

A<'1(1  Ph(isphHte  .; contains Hvailiible  phosphoric  aciti;  14.0()  ,     .       

Ron*;  Meal     ..          23.25  403        

Raw  Florlclu  Phosphate        --. -.  21.50        •     

Nifrut*'  of  Soda .- .-         15.70  j     

Sulphato  of  Ammonia           -  .      --- 19.50  ;     

<'otton  S.'od  Me.il  (tlecorticatod) - 3  10   ;  7.10  ,      l.W) 

roftoii  .S«mh1 .       -- -  1.02   I  3.07  '      1.17 

Dried  Hlood -  1.91   ,  10.50       

Sulphate  of  Poinsh  (hiifh  KHide.^  -   .  .      . ...  i    50.00 

Muriate  of  PolaHh.. _  .  -..           -.  ..-     ..         i  ..  |    50.00 

Kainlt --         .-          -           -        '     ,  ----  12.50 

Cotton  Hull  Ashes..      .        .....        ..      .  G..50        22.75 

\V<K>'1  Aaho*5   [nnlcached.J      .        .     . ..   ,     5.25 

Sa%\  Palmetto  Ashes-        ..        ..     .     .  ..  20.00        4.3.00 

Stn»)l.'  Manure  [mixed  I  ...                . .  0.30  0.50  ,      0.6J 

Muck      ...     -.                 .             -        --     --  '     .          ,  1.10  ,    

Either  of  the  special  materials  above  may  be  substituted 
for  those  previously  mentioned  in  the  formula  ;  i.  e.,  Nitrate 
of  .soda  may  take  the  place  C.  S.  meal,  etc., taking  into 
consideration,  of  course,  the  difference  in  per  cent  of  nitro- 
gen contained  in  the  two,  and  making  the  deduction  in  the 
quantity  used  accordingly. 

If  the  meal  from  the  Sea  Island  Cotton  Seed  is  employed 
instead  of  Upland  Meal,  about  twice  the  quantity  will  be 
required,  since  the  former  only  contains  approximately  half 
as  much  Nitrogen. 

WHAT    SEEDS    SHOULD    BE    USED    IN    PLANTING.? 

The  four  valuable  properties  of  cotton,  we  may  say, 
are  strength,  length,  fineness  and  evenness  of  thread,  and 
the  best  seeds  for  producing  such  cotton  are  from  full  grown 
pods,  on  healthy  stalks.  The  best  seeds  are  usually  from 
the  middle  bolls. 

Experience  demonstrated  long  ago  that  in  order  to  main- 
tain the  best  fibre  in  cotton,  new  seeds  should  be  obtained 
directly  from  the  Sea  Islatids  at  intervals  of  several  years. 
It  is  the  concensus  of  opinion  that  a  renewal  of  seed  in  this 
way  at  intervals  of  two  or  three  years  will  produce  satisfac- 
tory results.  The  following  cotton  dealers  can  furnish 
frr»sh  KP.pd  for  nlantinp*  direct  I  v  from  the    Sea    Islands  at  all 
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times :  Col.  J.  E.  B.  Stoan,  Charleston,  S.  C. ;  H.  F. 
Dutton  &  Co.,  Gainesville,  Fla. ;  W.  W.  Gordon  &  Co., 
Savannah,  Ga.,  and  Messrs.  Butler  &  Stevens,  Savannah, 
Ga.  They  can  doubtless  be  procured  from  either  of  these 
gentlemen  upon  short  notice  and  at  about  the  rate  of  $3.00 
per  bushel. 

HOW    TO    PLANT   THE    SEED. 

The  planting  of  the  seed  should  be  accomplished  by 
means  of  some. of  the  excellent  and  cheap  cotton  planter? 
which  can  now  be  easily  purcliased  almost  anywhere. 
When  a  planter  is  employed  in  dropping  the  seed,  one-haH 
bushel  per  acre  will  be  required.  When  planted  by  hand 
it  is  necessary  to  use  about  three  pecks  per  acre  in  planting. 

The  best  variety  of  planter  to  employ  is  one  having  a 
roller  attached  in  the  rear  to  press  the  soil  upon  the  seed. 
This  will  insure  more  prompt  germination  and  more  uni- 
form vegetation. 

CULTIVATING    THE    CROP. 

I 

As  soon  as  the  first  true  leaf  of  the  young  plant  appears, 
the  cotton  rows  should  be  sided  closelv  with  a  sixteen  inch 
Terrell  hee^l,  scrape  with  narrow  wings  and  set  to  run  very 
flat.  In  the  absence  of  the.  Terrell  heel,  scrape,  anv  old 
scrape  that  has  been  well  worn  at  the  extremities  will  suf- 
fice. The  object  of  this  siding  is  to  stir  the  soil  around  the 
plants  and  to  sift  enough  fine  soil  amongst  them  to  cover 
the  young  grass  growing  in  the  drill.  Leave  it  in  this  con- 
dition long  enough  for  the  young  grass  thus  covered  to  die 
and  then  chop  the  cotton  to  a  stand.  It  is  a  prevailing 
opinion  that,  when  it  is  possible  to  avoid  it,  chopping 
should  not  proceed  in  exceedingly  windy  or  chilly  weath- 
er. The  distance  apart  to  leave  the  stalks  in  the  row  in 
chopping  will  depend  chiefly  upon  the  fertility  of  the  soil 
and  the  rain  supply.  On  poor  lands,  or  on  lands  subject 
to  drought  during  the  planting  season, thin  planting  must  l>e 
practiced  to  obtain  tlie  best  results.  Varying,  therefore, 
with  the  fertility,  etc.,  of  the  soil,  the  cotton  should  In- 
chopped  to  a  stand  wherein  the  stalks  are  from  ten  to 
eighteen  inches  apart.  The  chopping  should  be  followed 
with  a  wider  scrape — 26  or  30  inches — throwing  enough 
soil  to  the  cotton  to  support  it  and  to  cover  any  grass  left 
by  the  choppers.  Two  furrows  with  a  wide  scrape  will 
cover  the  whole  middle.  After  everv  rain,  as  soon  as  the 
ground  is  dry  enough,  the  scrape  should  again  be  brought 
into  use  to  prevent  the  formation  (^f  a  crust  and  to  kill  the 
grass  in  the  germ. 

If  this  system  of  cultivation  is  carefully  employed,  verv 
little  hoeing  will  be  required  after  chopping  to  a  stand. 
The  scrape,  of  course,  should  be  worked  under  the  foot  of 
the  plow,  using  a  sliort  scooter,  or  bull-tongue  above  to 
make  the  point.  When  properly  adjusted,  if  the  plow  is 
placed  upon  a  level  surface,  the  point  of  the  scooter  and 
the  entire  edge  of  the  scrape  should  touch  the  surface. 

The  picking  should  of  course,  be  carried  on  as  often  as 
necessary.  It  is  not  a  good  idea  to  allow  cotton  to  remain 
long  open  in  the  field. 
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INTRODUCTION. 

In  looking  over  the  industrial  interests  of  Florida  it 
seemed  to  me  that  no  more  valuable  work  could  be  done 
for  the  State  than  that  the  present  condition  of  the  orange 
groves  should  be  carefully  examined  by  an  expert  orange- 
grower,  that  he  should  consult  with  the  most  successful 
owners  of  groves,>  and  that  the  opinions  as  to  the  present 
management  reached  by  his  observation  and  consultation 
should  be  published  for  the  common  good.  To  do  this 
important  work  I  was  able  to  secure  M.  S.  Moremen,  of 
Switzerland,  whose  long  and  successful  experience  in 
orange  culture,  coupled  with  his  conservative  temperament 
eminently  fitted  him  for  the  service.  The  result  of  his 
work  is  herewith  published,  with  the  belief  that  it  will 
prove  a  valuable  aid  in  the  development  of  Florida. 

Special    acknowledgements  should  be  made    of  the 

kindness  of  the  officers  of  the  F.  C.  &  P.  R.  R.,  and  of  the 

•J.  T.  &  K.  W.  R.,  who  willingly  gave  passes  over  their 

Knes  to  Mr.  Moremen.    Similar  courtesies  have  often  been 

given  the  Station  staff  of  workers  by  these  and  all  other 

railroads  in  the  State.     Doubtless  the  other  roads  would 

liave  been   equally  generous  in  this  case,  had  they  been 

asked. 

O.  CLUTE,  Director. 

Lake  City,  February  4, 1 896. 


THE  PRESENT   CONDITION    AND   TREATMENT 

OF  ORANGE  GROVES. 

Owing  to  the  very  unusual  climatic  conditions  of  the 
season  of  i894-'95  the  orange  growers  of  Florida  passed 
through  an  experience  unknown  to  this  generation,  and,  in 
fact,  without  parallel  in  the  history  of  citrus  culture  in  the 
State. 

In  preparing  this  bulletin  upon  the  present  condition 
and  future  treatment  of  the  orange  groves  of  Florida,  every 
effort  has  been  made  to  secure  the  most  accurate  knowl- 
edge by  personal  examination  in  the  several  sections,  and 
by  interviewing  as  many  as  possible  of  the  leading  progres- 
sive growers.  It  is  not  intended  to  give  in  detail  the  con- 
ditions of  the  various  sections,  or  the  treatment  that  may 
best  suit  any  special  soil  or  district.  Such  a  task  would 
be  herculean  and  impracticable.  The  object  is  to  convey 
the  best  general  knowledge  of  the  present  conditions  and 
of  the  events  that  have  produced  them,  and  to  suggest 
treatment  that  will,  in  a  large  measure,  be  of  benefit  in 
every  locality,  leaving  to  the  growers  to  determine  the  spe- 
cial differences  that  may  exist  in  their  groves  from  the  con- 
ditions herein  presented,  and  the  special  treatment  needed 
other  than  that  recommended.  The  importance  and  the 
difficulty  of  this  work  will  at  once  impress  the  minds  of 
practical  men,  and  the  writer  therefore  asks  for  friendly 
judgment. 

PAST   AND    PEESENT. 

Nothing  can  more  forcibly  call  attention  to  the  fatal 
effects  of  the  severe  weather  of  last  winter  than  to  contrast 
the  beautiful  fruit-laden  groves  as  seen  in  December,  1894, 
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with  the  seared  and  desolate  scenes  that  remained  after  the 
passage  of  the  death-dealing  blizzards  of  December,  [894, 
and  February^  i^QS-  'Hie  horticulturist  had  acquired 
knowledge  of  the  skillful  culture  of  citrus  fruits,  as  was 
•evidenced  by  the  thriftiness  of  the  trees  and  the  abundance 
of  the  harvest.  The  great  freeze  of  1835  had  become  a 
dim  tradition  of  the  past.  So  complete  was  the  confidence 
in  the  minds  of  men  that  few  believed  that  these  flourish- 
ing trees  would  ever  be  destroyed  in  their  time.  Therefore 
cheerfulness  and  contentment,  companions  of  prosperity, 
were  blessing  the  people.  On  the  night  of  December  28, 
1894,  over  this  picture  of  beauty,  prosperity  and  happiness, 
the  blighting  north  wind  passed,  stripping  from  the  groves 
their  beauty,  and  destroying  the  ripe  fruit  with  which  the 
trees  were  laden,  but  doing  no  permanent  injury  to  the 
trees.  Remarkable  for  its  recuperative  powers,  as  soon  as 
-exposed  to  the  direct  rays  of  the  sun  by  the  loss  of  foliage, 
this  wonderful  tree  sprung  into  active  life,  sending  forth 
new  leaves,  and,  in  many  places,  myriads  of  fruit  buds. 

The  anxious  husbandman,  desiring  an  early  restoration, 
nought  to  hasten  it  by  cultivation  and  fertilizing.  Under 
these  influences  an  early  and  exceedingly  abundant  flow  of 
sap  in  the  trees  was  produced.  While  the  freeze  of  Decem- 
ber found  the  trees  dormant  and  protected  under  a  canopy  of 
matured  foliage,  on  February  7,  1895.  all  conditions  were 
changed;  so  that  the  same  degree  of  cold  (14°  at  Jackson- 
ville), which  did  but  little  injury  to  the  trees  in  December, 
on  this  memorable  night  killed  them  to  the  ground,  with 
but  few  exceptions.  The  destruction  in  December  was 
about  two-thirds  of  the  fruit  crop;  in  Februaryit  was  almost 
the  total  destruction  of  the  tops  of  all  the  trees  in  the  north- 
ern and  central  parts  of  the  State. 

Slowly  realizing  the  extent  of  the  vast  destruction 
wrought,  men  seemed  dazed,  and  knew  not  what  course 
was  best  to  pursue.  There  was  no  past  experience  to  guide 
them.     An  overwhelming  calamity  had  come  upon  them 
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such  as  seldom  visits  a  people.  Ejcstruction  and  ruin  star- 
ingithem  in  the  face,  these  people  did  not  give  over  to  de- 
spair, but  with  a  heroism  much  akin  to  the  tenacious  vital- 
ity of  their  trees,  they  set  forth  to  conquer  adversity,  and 
to  rebuild  their  ruined  fortunes  as  best  they  could.  Un- 
aided they  will  conquer,  and  woo  back  prosperity  with  all 
of  her  companions.  Again  these  groves  will  give  forth 
their  fragrance  and  gladden  the  people  with  a  golden  har- 
vest. 

PRESENT   CONDITIONS. 

Could  a  bird's-eye  view  be  had  of  the  orange  country, 
looking  from  the  northern  border  to  the  far  south,  where 
flow  the  St.  Lucie  and  Caloosahatchee  Rivers,  mutilated 
and  destroyed  groves  would,  for  the  most  part,  meet  the 
gaze,  until  near  this  southern  limit  where  the  trees  were 
but  slightly  injured.  Passing  southward  from  district  to 
district,  the  same  general  description  is  true,  except  that  as 
the  south  is  approached  the  number  of  trees  killed  to  the 
ground  lessens,  and  the  frost  damage  is  to  be  seen  mostly 
in  the  tops  and  branches.  A  general  description  of  each 
section  would  be  as  follows,  mention  being  made  of  special 
conditions  overlooked  in  the  general  view : 

On  the  northern  border  of  orange  production  lies  Brad- 
ford County,  which  has  never  been  considered  much  of  an 
orange  district.  Yet  while  there  are  few,  if  any,  large 
groves,  annually  many  thousand  boxes  of  oranges  were 
shipped.  The  trees  were  principally  seedlings,  which  grew 
near  the  farm  houses  and  barns,  and  were  fertilized  by  the 
waste  of  the  premises.  With  little  expense  to  the  owner, 
oranges  were  produced,  adding  a  sat;isfactory  sum  to  his 
income.  Nearly  all  of  these  trees  were  killed  to  the  ground, 
but  have  sprouted  well  upon  the  roots,  and  promise,  with 
normal  winters,  in  a  few  years  to  be  yielding  their  usual 
crop.     So  the  acreage  of  this  section  will  be  restored. 

Hawthorne  and  Interlachen,  situated  in  a  rolling  pine 
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country,  also  had  their  groves  practically  cut  tothegrouiuL 
Here  there  is  now  in  many  instances  a  fine  growth  from 
the  roots,  and  it  will  in  due  time  make  thrifty  trees.  Here, 
as  elsewhere  during  the  first  months  of  the  year,  a  vigorous 
growth  started  on  trunks  and  limbs.  But  these  sprouts 
from  trunks  and  limbs  for  the  most  part  died,  and  those 
which  remain  are  not  considered  a  good  foundation  for  the 
future  tree,  except  in  a  few  instances.  These  exceptions 
promise  bloom  for  the  coming  year. 

Southward  is  the  Orange  Lake  and  Micanopy  country^ 
famous  for  its  rich  soil,  being  principally  hammock,  and  in 
the  past  the  greatest  orange-producing  area  of  the  State- 
Here  natural  groves  of  the  wild  or  sour  orange  abounded. 
During  the  '70*5  the  greater  portion  of  these  native  trees 
were  budded,  and  from  them  some  of  the  most  famous 
groves  of  the  world  were  produced. 

Island  Grove,  Bishop,  Hoyt&  Co.,  Orange  Lake  Fruit 
Company,  White,  Kells,  Borland  Bros.,  Sampson,  Barr, 
Montgomery,  and  many  others  too  numerous  to  mention, 
are  names  which  suggest  broad  acres  of  orange  trees  and 
thousands  of  boxes  of  luscious  fruit.  From  this  section 
something  like  800,000  boxes  were  annually  marketed.  In 
one  night  this  vast  industry  was  swept  from  the  earth.  So 
closed  an  epoch  of  most  wonderful  prosperity  to  these  peo- 
ple. Believing  what  has  been  done  in  the  past  can  be  re- 
peated in  the  future,  it  is  gratifying  to  see  with  what  energ}'* 
and  confidence  the  work  of  restoration  is  being  pushed 
forward  so  that  flourishing  groves  will  soon  again  cover 
these  fertile  lands. 

Passing  southward  the  same  history  continues  true  of 
the  larger  portion  of  the  groves,  practically  all  being  killed 
to  the  ground,  or  dying  back  to  the  roots  after  this  freeze,, 
having  new  growth  about  the  collar  in  all  stages,  from  the 
bursting  eye  to  the  shoot  of  five  feet  or  more. 

In  the  water-protected  and  forest-protected  groves  in 
the  vicinity  of  Leesburg  the  tops  of  many  of  the  trees  par- 
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tially  escaped.  In  some  instances  a  few  oranges  were  seen 
this  winter  among  the  rank  growth.  From  appearances  it 
is  fair  to  predict  that  Lake  County  will  have  oranges  to 
ship  in  1896.  Indeed  the  crop  for  next  year  is  estimated 
at  about  io,ocx)  boxes.  Beyond  the  region  of  the. large 
lakes  of  Leesburg  is  western  Orange  County,  a  locality 
heretofore  peculiarly  exempt  from  injurious  frosts.  How- 
ever, the  general  condition  of  groves  is  now  about  the  same 
as  found  elsewhere.  Every  district  has  its  favored  places, 
so  on  Lake  Apopka  as  at  Leesburg,  forest-protected  and 
water-protected  trees  will  yield  some  fruit  next  year.  One 
thing  to  be  particularly  noticed  in  this  section  is  the  success 
of  the  root-grafting  practiced  by  Mr.  D.  W.  Adams,  near 
Tangerine.  These  grafts,  put  in  last  February,  made  a  fine 
growth,  appearing  in  December  as  well-grown  trees  of  five 
or  six  years.  Mr.  Adams  anticipates  bloom  next  spring, 
and  possibly  some  fruit  may  set. 

From  Wildwood  southward  there  is  no  reason,  to 
change  the  general  description  as  to  condition  of  groves, 
since  all  have  fared  about  alike,  until  near  the  Tampa  sec- 
tion, where  it  is  noticeable  that  the  number  of  trees  that 
partially  escaped  has  largely  increased.  Especially  is  this 
true  of  the  sub-peninsula,  there  being  some  oranges  in  the 
neighborhood  of  St.  Petersburg  this  season. 

The  section  of  country  south  of  the  South  Florida 
Railroad  from  Kissimmee  westward  can  show  a  much 
larger  proportion  of  partially  injured  and  uninjured  trees 
than  any  other  part  of  the  State.  It  is  noticeable  that,  as 
you  travel  southward,  the  proportion  of  trees  killed  to  the 
ground  grows  smaller,  while  the  number  sustaining  injury 
only  in  the  top  rapidly  increases. 

Entering  the  Manatee  River  section  the  first  trees  are 
seen  that  escaped  the  blizzard's  touch.  Probably  it  is  not 
quite  correct  to  say  **escaped,"  for  on  account  of  the  dam- 
age done  by  frost,  little  or  no  fruit  was  produced  this  year 
on  the  north  side  of  the  trees.     Nor  must  it  be  supposed 
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that  all  the  trees  escaped.  For  the  most  part  the  trees  im- 
mediately upon  the  banks  of  the  river  were  but  little 
damaged,  while  back  on  either  side  of  the  river  many  trees 
lost  from  one-half  to  two-thirds  of  their  tops,  and  not  infre- 
quently trees  were  killed  to  the  ground  even  here.  So  far 
as  observed  lemon  trees  were  universally  killed  to  the 
ground.  From  this  Manatee  country  about  one-third  of 
the  usual  crop  of  fruit  is  being  shipped  this  season— esti- 
mated at  28,000  boxes.  It  will  take  the  groves  of  the 
Manatee  country  some  two  years  or  more  to  reach  normal 
conditions  and  produce  the  former  amount  of  fruit.  It  is 
proving  indeed  a  golden  harvest  to  these  people,  prices 
obtained  being  from  ^2.25  to  $2.75  per  box  on  the  trees. 

Entering  DeSoto  County  we  find  many  groves  show- 
ing but  little  injury  and  producing  some  fruit  this  season. 
Though  so  favored  there  was  still  damage  done,  for  some 
trees  here  are  also  killed  to  the  ground.  The  growth  here 
this  summer  has  been  fine.  The  crop  of  DeSoto  was  about 
2,000  boxes.  There  is  every  reason  to  believe  that  the 
crop  will  be  much  greater  next  season. 

Lee  and  Manatee  Counties  stand  in  marked  contrast 
to  the  balance  of  the  orange-producing  sections.  In  Lee, 
as  described  for  Manatee,  are  trees  practically  without  any 
frost  damage.  Upon  the  broad  Caloosahatchee  River  these 
trees  are  safely  beyond  the  visitations  of  injurious  frosts. 
While  the  blizzards  reached  this  section  they  touched  it 
lightly.  Lemons  and  limes  record  its  passage  by  the  loss 
of  a  portion  of  their  tops.  There  is  no  injury  to  orange 
trees  to  mention,  more  than  that  some  bloom  was  cut  off 
in  February,  lessening  the  crop  slightly.  One  is  impressed 
that  this  is  the  ideal  orange  country  on  beholding  the  mag- 
nificent trees  and  rich  soil  as  seen  in  the  high  hammock 
lands  along  the  river  and  tributary  creeks. 

A  visit  to  Orange  River,  just  above  Ft  Myers,  gives 
an  insight  to  the  future  prosperity  that  has  already  dawned 
upon  this  country.    The  crop  of  oranges  shipped  from  the 
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Caloosahatchee  this  year  was  about  20,000  boxes.  It  will 
rapidly  increase,  as  changed  conditions  have  made  this  sec- 
tion an  orange  center. 

Indian  River  has  in  the  past  been  a  synonym  for  trop- 
ical growth  and  balmy  breezes  of  the  Southland,  but  the 
ruthless  freezes  of  last  winter  heeded  not  tradition,  neither 
stayed  the  work  of  destruction  when  entering  this  favored 
r^on.  Rockledge,  where  the  famous  Indian  River  orange 
was  grown  in  greatest  abundance,  with  its  groves  nestled  in 
the  protecting  care  of  a  forest  of  palms,  felt  the  blighting 
touch  of  the  blizzards.  Its  groves  are  as  others — killed  to 
the  ground,  with  more  or  less  exceptions,  as  is  the  story 
ol  nearly  all  sections.  Thus  it  is  at  City  Point,  Titusville, 
New  Smyna  and  Daytona,  and  so  on  northward  to  the  "Old 
City."  The  path  of  destruction  is  marked  by  the  same 
frost-prints.  *'Dead  to  the  ground,"  here  and  there  a  more 
hardy  or  more  fortunate  tree  was  partially  spared,  with 
now  and  then  a  section  of  a  grove.  Throughout  this  region 
there  has  been,  during  the  past  summer,  a  good  growth 
from  root  or  trunk,  and  in  some  instances  such  has  been 
the  growth  from  trunk  or  limb  above  the  bud  that  fruit 
will  mingle  with  the  foliage  next  year. 

Away  to  the  southward  upon  the  banks  of  the  St.  Lucie 
and  lower  Indian  Rivers,  are  lime,  lemon  and  orange  trees 
showing  but  little  injury  from  frosts,  as  well  as  trees  upon 
the'  southern  end  of  Merritt's  Island — all  of  these  places 
having  some  fruit. 

Orlando  and  the  eastern  section  of  Orange  County 
present  about  the  same  features  as  described  for  Western 
Orange,  and  sections  to  the  northward.  Trees  are  prac- 
tically dead  to  the  ground,  with  some  noticeable  exceptions. 
The  Anchorage  at  Winter  Park  has  something  of  the  ap- 
pearance of  a  grove.  Some  other  groves  look  nearly  as 
well.  There  will  be  some  oranges  in  this  county  in  '96^ 
and  no  doubt  some  shipments  in  '97. 

Passing  from  Sanford  to  DeLand,  we   come   to  the 
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country  of  transplanted  groves.  As  the  Orange  Lake  coun- 
try is  pre-eminently  the  home  of  the  natural  groves,  De- 
Land  is  equally  notable  as  a  transplanted  grove  section. 
Over  the  greater  portion  of  the  orange  districts  it  is  simply 
wonderful  how  evenly  the  work  of  the  frost  was  done. 
Excepting  the  extreme  southern  localities,  there  is  little  dif- 
ference to  record,  whether  in  transplanted  or  natural 
groves.  Here  at  DeLand,  as  elsewhere,  the  same  sad  stor>' 
is  true.  Nearly  lOO  per  cent,  have  been  killed  to  the 
ground.  Here  also  are  trees  and  parts  of  groves  that  are 
exceptions,  for  on  trunk  and  limb  some  good  growth  is 
seen,  giving  promise  of  early  fruitage.  In  fact,  near  Lake 
Beresford,  in  a  forest-protected  grove,  a  few  oranges  hang 
amongst  the  rich  foliage  this  winter.  The  work  of  restor- 
ation will  be  undertaken  here  in  earnest. 

Coming  northward  to  Crescent  City,  the  groves  upon 
the  river  and  the  ridge  both  felt  the  freeze  alike — all,  or 
nearly  all,  **dead  to  the  ground."  Here  and  there  a  tree 
or  clump  of  trees  with  vigorous  growth  was  seen  through- 
out this  section,  with  almost  universal  sprouting  from  the 
roots.  Groves  immediately  on  the  shores  of  Crescent  Lake 
showed  the  influence  of  water  protection. 

From  Palatka  northward  the  St.  Johns  River  spreads 
its  broad  expanse,  forming  in  the  past  a  secure  frost  bar- 
rier. The  blizzards  of  last  winter  regarded  not  its  influ- 
ence, but  swept  over  its  bosom,  bringing  destruction  to 
some  of  the  oldest  groves  in  the  State.  Here  were  to  be 
found  great  giants  that  linked  this  time  wkh  the  dim,  dis- 
tant '35.     Now,  as  then,  all  yielded  to  the  arctic  blast.  Yet 
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not  all,  for  here  also  stand  trees  in  clumps  and  alone,  whose 
tops  are  more  or  less  mangled,  but  not  entirely  dead,  to 
tell  the  story  of  what  had  been  once  prosperous  days. 
Upon  these  shores  it  is  probable  that  orange  culture  was 
first  undertaken.  Many  a  tale  of  orange  lore  is  told.  On 
this  northeastern  border  of  the  Orange  Belt  large  groves 
flourished,   producing   abundant   crops   of  fruit.     In    the 
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months  of  spring  the  trees  put  forth  on  trunk  and  limb, 
only  in  most  instances  to  die  back,  to  come  again  from  root 
and  stump,  making  a  fine  growth  foreshadowing  the  com- 
ing tree.  This  section  will  also  restore  its  groves,  not  Jag- 
ging behind  other  sections.  Here  also  are  a  few  trees 
which  will  produce  fruit  next  season,  being  scattered  along 
the  banks  of  the  river  nearly  as  far  north  as  Jacksonville, 
in  groves  favorably  located  as  regards  water  and  forest  pro- 
tection. 

From   district  to  district  was  the  journey  made.     I 
have  given  in  description  the  conditions  as  seen.     It  will 
require  a  few  years  of  labor  and  patient  toil  to  restore  that 
which  was  destroyed  in  a  night. 
• 

TREATMENT. 

Now  the  difficult  part  of  this  task  is  reached.  Under 
normal  conditions,  theories  and  practices  regarding  the 
treatment  of  groves  differ  widely;  hence  to  secure  agree- 
ment, or  rather  to  outline  a  course  of  treatment  that  will 
receive  the  endorsement  of  a  majority,  under  the  present 
abnormal  conditions,  seems  a  hopeless  undertaking.  How- 
ever, the  ideas  of  those  who,  heretofore,  have  been  success- 
ful in  orange  culture  will  be  given.  It  is  hoped  that  aid 
will  be  thus  afforded  to  those  undertaking  to  rebuild  their 
groves. 

There  can  scarcely  be  a  doubt  but  that  the  first  orange 
tree  cultivated  in  Florida  was  a  sweet  seedling,  and  it  is 
quite  as  true  that  oranges  from  these  trees  laid  the  founda- 
tion of  the  good  reputation  the  Florida  fruit  has  for  super- 
ior qualities.  The  sweet  seedling  tree  is  held  in  high 
esteem  by  many  growers,  and  its  treatment  is  of  first  im- 
portance. 

Many  seedling  trees  partially  resisted  the  cold,  so  that 
on  trunk  and  limb  a  growth  of  sprouts  appeared  early  in 
the  spring  of  '95.  Many  of  these  during  the  summer  died. 
\On  examination  large  blisters  would  be  found  on  the  trunk, 


218 

or  [>erhaps  a  portion  of  the  trunk  would  be  dead  to 
the  ground;  other  trunks  were  perforated  by  borers. 
Sprouts  upon  such  trunks  will  not  form  satisfactory  trees ; 
they  will,  for  several  years,  give  promise,  but  in  the  end  be 
a  disappointment.  Such  trees  should  be  cut  close  to  the 
ground  in  order  to  force  a  vigorous  growth  from  the  roots, 
and  stop  the  waste  of  energies  by  sprouting  upon  injured 
wood.  There  are  seedling  trees  that  have  fine  growth  on 
trunk  and  limb  that  have  no  injury.  There  is  no  doubt 
that  these  will  make  reliable  trees.  There  can  be  no  ad- 
Tantage  to  the  tree  in  cutting  away  the  dead  wood,  since  a 
growth  on  sound  wood  is  already  secured.  In  fact,  leav> 
ing  the  old  top  on  is  an  advantage,  being  a  support  to  the 
long  growth  that  will  come.  Ag^in,  many  seedlings  were 
killed  to  the  ground.  In  this  case  nothing  will  be  gained 
by  cutting  away  the  dead  wood,  since  the  growth  must  and 
will  start  from  the  sound  roots.  These  old  tops  will  iail 
away,  gradually  decaying,  thus  furnishing  a  little  food  for 
the  coming  tree. 

By  far  the  greater  portion  of  the  seedling  trees  will 
come  from  sprouts  upon  the  roots  of  the  old  trees.  In- 
stead of  selecting  one  of  these  sprouts  and  training  it  for 
the  future  tree,  with  a  trunk  several  feet  up  to  the  crotch,  it 
is  better  to  let  several  of  these  sprouts  grow,  distributed 
about  the  stump,  forming  a  head  without  a  trunk.  In  or- 
der to  be  secure  against  the  splitting  off  of  any  of  these 
sprouts,  when  in  the  future  they  are  bearing  fruit,  take 
lateral  branches  near  the  base  of  these  sprouts  and  intwine 
and  insert  their  ends  under  the  bark  of  opposite  sprouts. 
These  will  grow  and  make  a  fine  base  for  the  head  of  the 
tree.  Where  sprouts  upon  the  trunk  of  the  old  tree  are 
left  to  form  the  new  head,  it  will  be  best  to  leave  it  to 
nature  to  dispose  of  the  old  wood  and  provide  for  the  heal- 
ing of  the  part  where  the  dead  wood  will  ultimately  &tt 
away  from  the  live  wood. 

After  the  sweet  seedling,  comes  the  budded  tree.  Many 
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seedling  trees  that  produced  fruit  before  the  calamity  were 
not  prolific,  or  failed  to  produce  fruit  of  a  desirable  quality. 
All  such  trees,  with  all  sour  stock,  should  now  be  budded 
to  such  varieties  as  are  known  to  be  profitable.  There  is  no 
new  feature  in  budding  the  trees,  beyond  this:  that,  instead 
of  training  trees  to  have  trunks  of  several  feet  in  height, 
the  top  should  be  formed  at  the  ground,  as  is  indicated  for 
the  seedling.  Sprouts  for  budding  should  be  selected,  dis- 
tributed about  the  old  stump,  and  budded  in  the  usual  way^ 
Lateral  branches  may  be  inserted  into  opposite  sprouts  for 
the  purpose  of  securing  a  strong  head  to  the  tree,  a$  with 
the  seedling. 

Budding  should  be  done  as  early  in  the  season  as  pos- 
sible. The  difficulty  of  securing  budwood  after  the  spring 
growth  begins  delays  budding  until  May  or  June.  To  pro- 
vide against  this  delay,  select  budwood  the  latter  part  of 
January  or  first  of  February,  before  the  sap  has  started. 
Wax  the  ends  of  the  sticks,  put  into  dampened,  not  wet, 
moss,  or  partially  dry  sand,  and  put  away  in  a  dry,  cool 
place.  Examine  occasionally  to  see  that  the  sticks  do  not 
get  too  dry.  These  buds  will  be  ready  for  use  as  soon  as 
the  stock  is  in  condition  for  budding. 

Proceeding  to  the  matter  of  cultivation,  two  methods 
are  pursued.  Both  seem  equally  efficient  in  obtaining  the 
desired  result  of  producing  fruit. 

Many  successful  growers  think  the  groves  should  have 
thorough  cultivation,  beginning  with  plowing,  and  contin- 
uing to  late  in  the  summer,  with  frequent  surface  cultiva- 
tion, llieir  reasons  for  this  are  that  there  are  no  fibrous 
or  feeding  roots  in  the  soil ;  by  a  thorough  working  the 
trees  can  more  readily  replace  these  roots  than  can  be  done 
in  an  unbroken  soil ;  also  that  a  better  supply  of  moisture 
will  be  secured,  and  some  nitrogen  will  be  gained. 

Those  advocating  no  culture,  mulch  the  ground  with 
vegetable  matter  in  some  form,  claiming  that  the  soil  is 
lightened  sufficiently  for  the  formation  of  fibrous  roots,  and 
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that  moisture  is  even  more  certainly  secured  and  some  fer- 
tilization is  obtained  from  the  decay  of  the  vegetable 
matter. 

No  matter  which. method  is  pursued,  the  guarantee  of 
success  is  made  good  by  an  abundant  supply  of  plant  food. 
The  question  to  be  determined  by  each  individual  grower 
for  himself  is  this — whether  cultivation,  with  purchase  of 
fertilizer,  or  mulching,  with  more  or  less  purchase  of  fertil- 
izing elements,  is  the  cheaper  method  of  furnishing  the 
requisite  plant  food.  If  properly  pursued,  either  plan  pro- 
duces fine  trees,  with  abundant  fruit.  Economy  of  method 
should  determine  the  selection. 

In  the  event  cultivation  is  the  plan  adopted,  the  soil 
should  at  once  be  stirred  to  the  depth  of  four  or  five  inches; 
by  the  first  of  March  an  application  of  fertilizers  should  be 
made  where  sprouts  are  starting,  Nitrogen  should  pre- 
dominate in  all  applications  during  the  first  months  of  the 
season  ;  afterward  less  nitrogen  and  more  potash.  The  ap- 
plications should  not  be  in  large  quantities,  but  in  small 
doses  frequently  administered,  beginning  in  February,  or 
early  in  March,  April  or  first  of  May,  and  six  weeks  after 
in  June.  Then  potash  should  be  applied  in  August  to 
harden  the  wood.  After  the  first  deep  stirring,  sur&ce  cul- 
tivation should  be  followed  up  until  late  in  summer,  in  or- 
der to  hold  grass  and  weeds  in  check  so  that  trees  may 
have  first  chance  at  the  fertilizer  applied. 

In  mulched  groves  there  is  a  mass  of  decaying  weeds, 
leaves,  brush,  etc.,  furnishing  food  for  the  trees.  Those 
who  advocate  this  method  believe  the  supply  of  potash  is 
sufficient,  but  nitrate  of  soda  should  be  added  in  small 
quantities  from  time  to  time,  say,  beginning  in  February, 
and  every  six  weeks  add  another  portion.  From  two  to 
four  pounds  to  the  tree  will  be  enough  for  the  season. 
Grass  and  weeds  will  be,  allowed  to  grow  throughout  the 
year,  being  mowed  at  the  close  of  summer  and  in  the  au^ 
tumn.     The  work  of  adding  debris  is  done  at  any  time  t6 
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suit  convenience.  The  one  thing  to  be  remembered  is, 
plant  food  must  be  supph'ed.  The  success  of  either  rhethod 
in  the  production  of  fruit  depends  upon  the  supply  of  pro- 
per plant  food. 

Which  method  is  best  to  pursue  depends  upon  that 
which  to  you  is  the  most  economical. 

After  this  season,  provided  our  winter  is  normal,  no 
vnusual  conditions  will  occur.  The  methods  hei-etofore  in 
Vogue  will  answer  all  purposes. 

Those  stumps  that  have  not  sprouted  could  l>e  grafts 
to  advantage  during  February.  Th:se  grafts  will  in  many 
instances  start  before  the  sprouts.  Much  time  can  thus  be 
saved  over  the  plan  of  waiting  for  shoots  into  which  to  bud. 

•  I  here  print  the  greater  part  of  Mr.  Adams'  article  giving 
direction  for  root  grafting. 

GRAFTING   THE  ORANGE. 

I  am  just  in  receipt  of  your  note  asking  me  to  give  in- 

•  formation  about  grafting  the  orange.  I  am  very  glad  in- 
deed to  use  your  columns  for  this  purpose,  as  I  am  receiving 
so  many  letters  of  inquiry  on  this  subject  it  has  become 
quite  a  tax  on  my  time  to  answer  them  separately. 

The  orange  is  one  of  the  easiest  trees  to  graft,  and  any 
of  the  numerous  methods  of  grafting  can  be  successfully 
vsed.  The  same  principles  are  involved  in  all,  however 
much  the  mechanical  devices  may  vary. 

1.  The  cions  should  be  of  perfectly  dormant,  well- 
ripened  wood,  that  of  the  last  year's  growth  being  prefer- 
able. If  the  stock  is  dormant,  or  nearly  so,  all  the  better, 
though  some  measure  of  success  with  citrus  fruits  may  be 
expected  after  the  stock  has  begun  to  grow. 

2.  The  cion  and  stock  mast  be  joined  so  the  inner 
:bark  or  cambium  of  the  two  shall  join  at  some  point,  and 
the  more  points  the  better. 

3.  By  some  means  enough  pressure  must  be  bad  to 
press  those  points  together  quite  firmly. 
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4-  The  union  must  then  be  protected  from  drying  by 
applying  wax,  clay,  moist  soil,  or  any  other  substance  that 
will  prevent  drying  of  the  cut  surface. 

Any  method  of  grafting  that  will  fulfill  these  simple 
requirements  will  be  successful. 

In  grafting  very  small  stocks,  one-half  inch  or  less,  I 
.  use  a'Side  cut;  then  tie  tightly  by  wrapping  twine  Tor  mat- 
ting several  times  tightly  around  and  tie  securely ;  then  wax 
air-tight,  or  cover  to  top  of  the  cion  with  moist  soil,  well 
packed  down. 

Stocks  ^  to  i}4  inches  are  readily  grafted  by  the  old- 
&shioned  cleft  graft. 

Very  large  stocks  are  more  readily  worked  by  cutting 
off  smooth  and  inserting  the  cion  between  the  bark  and 
wood.  The  cion  is  sloped  off  to  a  point  with  a  slope  ^ 
to  I  ^  inches  long  (owing  to  the  size  of  the  cion),  all  on 
one  side,  and  inserted  the  whole  length  of  the  cut,  with  the 
cut  side  next  to  the  wood. 

It  will  be  noticed  that  all  citrus  stumps  are  not  round 
but  irregular. 

If  the  cion  is  inserted  at  a  convex  place  the  bark  is 
apt  to  split,  but  if  inserted  in  a  flat  or  concave  place,  this 
danger  is  avoided. 

Grafting  can  be  done  under  the  ground,  or  at  any  con- 
venient height,  but  if  frosted  trees  are  grafted,  be  sure  and 
go  down  to  perfectly  sound  wood. 

Dudley  W.  Adams. 

Tangerine,  Fla.,  Jan.  6,  1896. 

Throughout  most  parts  of  the  State  banking  was  re- 
sorted to  in  the  fall  by  many  of  the  careful  men,  to  protect 
the  tender  sappy  growth  from  damage  by  frost.  Very  litde 
of  the  late  sprouting  was  sufficiently  matured  to  resist  a 
light  frost.  Under  normal  conditions  matured  dormadt 
wood  will  not  be  injured  by  a  temperature  of  20^  above 
zero.     As  every  effort  will  be  made  the  coming  season  to 
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farce  a  rapid  growth,  very  much  of  it  will  neither  be  ma- 
tured nor  dormant  when  next  winter  comes.  The  prudent 
grower  will  insure  at  least  a  portion  of  this  growth  by  bank- 
ing. There  is  no  insurance  so  cheap  or  half  as  good  as 
, banking  with  earth. 

VARIETIES. 

Through  years  of  experience  and  the  labors  of  the 
Horticultural  Society,  the  question  of  variety  has  been  sat- 
isfactorily determined.  The  growers  of  each  locality  have 
grown  one  or  more  varieties  that  have  been  eminently  sat- 
isiactory.  Of  course,  these  will  be  rebudded.  Such  trees 
as  failed  to  yield  fruit  of  a  desirable  quality  should  be 
budded  to  such  varieties  as  are  known  to  be  excellent. 
Should  advice  be  offered  on  this  subject  it  would  be  to  the 
effect  that  the  best  early  varieties  should  predominate  in 
those  places  where  freezing  weather  is  feared,  and  where 
low  temperatures  do  not  frequently  occur,  the  later  varieties 
should  be  grown.  Now  it  is  not  within  the  province  of  this 
bulletin  to  name  the  frosty  or  frostless  districts  where  the 
early  and  late  varieties  should  be  grown,  since  every  one 

'  knows  the  frost  record ?of 'his  own  section,  and  should  not 
deceive  himself  in  this  matter.  Should  the  budding  of  early 
aild  late  varieties  be  entered  into  to  any  great  extent,  the 
marketing  season  would  be  materially  lengthened,  and  there 
would  be  no  occasion  for  crowding  the  market,  even  when 
5,000,000  boxes  are  again  produced. 

The  reputation  of  the  Florida  orange  has  been  gained 
by  the  matured  oranges  sent  to  market.  For  the  most  part 
shipments  of  fruit  from  any  section,  previous  to  December, 
generally  realize  green-fruit  prices,  while  the  fruit  held  un- 
til perfect  maturity  was  reached,  sold  for  remunerative 

.prices.    Some  localities  became  famous  for  their  matured 
fruity  which  resulted  in  great  pecuniary  gain.    So  the  poia 
is,  if  you  intend  to  ship  your  friiit  in  the  autumn,  select  sue 

;!ifari^ti^s  as  will  reach  maturity  sufficiently  early  to  suit  soc  . 
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practice.  However,  it  must  be  remembered  that  at  this 
^sori  the  markets  are  full  of  apples,  pears,  late  peach^ 
and  bther  Northern  fruits.  Besides,  the  fruit-eating  public 
is  scarcely  ready  for  the  orange  until  December  and  later. 
Yet  matured  autumn  oranges  will  bring  remunerative  prices 
as  has  been  shown  in  the  past.  The  mid -season  oranges 
should  form  by  far  the  larger  proportion  of  the  new  bud- 
ding, since  among  these  is  found  the  acme  of  perfection, 
and  they  retain  their  superior  qualities  during  several 
monthis  without  deterioration,  giving  ample  time  to'  mar- 
ket a  large  production  without  any  need  of  causing  a  glut 
Many  locations  will  carry  the  orange  well  into  the  spring, 
thus. keeping  up  a  constant  supply  until  the  late  varieties 
are  ready  to  go  forward.  Could  the  new  budding  be  so 
regulated  as  to  furnish  oranges  from  October  until  July,  an 
over  supply  in  the  markets  could  be  avoided, and  the  profits 
of  the  industry  maintained  throughout  the  season,  and  eves 
when  the  crop  again  becomes  large. 

It  is  hardly  profitable  to  discuss  in  this  place  the  sev- 
eral varieties  suited  for  the  successive  seasons,  since  this 
has  been  so  ably  and  completely  done  by  the  Horticultural 
Society  of  the  State,  the  report  of  which  is  now  available 
for  every  grower  in  the  State,  it  being  in  pamphlet  form. 

Grapefruit  shipments  formed  about  one-fourth  or  be- 
tween 6  and  7  per  cent  of  the  citrus  fruits  shipped  from  the 
State.  For  this  quantity  there  was  a  good  demand  and 
paying  prices  received.  This  fruit  had  not,  however,  en- 
tered into  general  consumption,  or  become  a  staple  like  the 
orange.  While  exceeding  popular  amongst  those  by  whom 
it  was  known,  yet  doubts  are  entertained  whether  or  not 
an  increase  of  production  to  any  great  extent  would  not  be 
over-production,  and  cause  it  to  be  unprofitable. 

From  data  collected  it  is  fair  to  infer  that  some  15111 
90  per  cent,  of  the  new  budding  is  intended  to  be  grape- 
Iruit,  thus  more  than  doubling  the  future  production. 

Of  course  this  discussion  of  the  profitableness  is  hasttd 
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tt|K>n  the  assumption  that  in  a  few  years  great  crop^.  wtU: 
^gSLin  be  produced.  In  the  meantii|ie,  while  production  is 
filf.  below  demand,  the  fruit  of  all  seasons  and  varieties  will 
be  remunerative.  But  we  are  laying  the  foundatatipn  of 
aBOther  epoch  that  mil  doubtless  extend  over  sixty  or  more 
y^ars.  Let  us,  therefore,  lay  it  wisely,  giving  to  each  sea- 
son its  proper  supply,  as  well  as  making  a  judicious  selec- 
tion of  varieties  top  be  grown. 

For  the  benefit  of  those  who  may  not  procure  a  report 
of  the  Horticultural  Society,  a  brief  list  of  reliable  varieties 
suitable  for  the  different  seasons  is  given: 

For  the  autumn  shipping,    the    Centennial,    Parson 

Brown,  Boone's  Early,  Nonpareil,  Homosassa,  Tangerine, 

Mandarin  and  Satsuma- 

For  the  mid-season,  Jaffa,  St.  Michael,  Maltese  Blood, 
Majorca ;  and  in  rich  hammock  lands.  Pineapple. 

For  late,  Hart's  Tardiff,  King,  Valencia  Late. 

CONSIDERATIONS. 

The  Freezes, — The  trees  were  but  little  injured  by  the 
cold  wave  of  December,  1894,  being  dormant  and  pro- 
tected by  the  foliage.  Had  this  freeze  not  have  occurred, 
then  that  of  February  would  have  done  but  slight,  if  any, 
damage  to  the  trees,  since  they  would  have  remained  in  a 
large  measure  dormant,  and  have  had  their  protecting 
leaves.  The  intervening  warm,  damp  weather,  and  the  de- 
foliated condition  of  the  trees  induced  a  sappy  growth,  thus 
preparing  the  tree  to  become  an  easy  victim  to  the  power 
of  the  blizzard.  It  took  twin  blizzards  to  damage  Florida'a 
orange  groves. 

Will  It  Pay  to  Restore  Gravest — Some  twenty  years 
2^0  men  thought  it  would  pay  to  purchase  land,  clear  away 
the  forests,  buy  nursery  stock,  plant  groves,  cultivate  and 
fertilize  them  for  seven  or  eight  years  in  order  to  produce 
thifl  Florida  orange.  Did  it  pay  them  ?  Could  you  look 
bade  some  twenty  years  or  more  and  see  the  hardy  pioneer 
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enduring  his  hardships  in  his  rough  surroundings  and  com- 
pare the  scene  with  the  beautiful  homes  now  scattered  all 
over  the  land,  filled  with  cultivated  and  refined  people,  your 
answer  would  be:  **  Those  men  did  better  than  they  knew." 
All  now  realize  how  excellent  was  the  investment.  Groves, 
judiciously  managed,  had  a  value  of  five  hundred  dollars 
an  acre,  and  for  many  groves  this  price  would  have  been 
declined. 

These  pioneers  had  everything  to  do ;  a  large  venture 
to  make,  requiring  years  to  complete  it  and  test  its  value  ; 
homes  to  build;  the  soil  to  test;  transportation  to  secure- 
In  nothing  did  they  fail.  Their  fruit  has  now  a  world-wide 
reputation.  These  pioneers  toiled  through  weary  years  up 
to  their  success. 

The  orange  grower  of  to-day  finds  much  in  readiness 
for  him.  The  land  is  in  order ;  there  are  well-established 
roots  in  the  soil.  To  restore  these  groves  will  be  far  less 
labor  and  expense  than  the  pioneer  undertook.  Surely  it 
will  pay  to  restore  them,  since  so  much  is  already  done  in 
that  direction. 

Have  We  Not  Fared  the  Best? — As  I  passed  from  sec- 
tion to  section  this  question  was  often  asked.  The  mercury 
fell  to  such  a  point  throughout  the  peninsula,  that  local  in- 
fluences, which  heretofore  afforded  protection  against  frost- 
injury,  proved  to  be  of  but  slight  value  this  time.  The 
number  of  partially  escaped  trees  increases  as  the  southern 
limit  is  neared.  Over  the  whole  northern  and  central  parts 
of  the  State  the  frost-work  was  quite  evenly  done.  It  is 
not  until  well  south  of  the  South  Florida  Railroad,  west  of 
Kissimmee,  that  any  marked  change  in  the  condition  of  the 
groves  is  noticed.  This  probably  results  from  the  fact  that 
in  this  section  the  day,  the  8th  of  February,  succeeding  the 
cold  night  was  cloudy,  with  frequent  showers  of  rain  or 
snow.  Thus  the  intensity  and  damaging  eiTects  of  the  last 
blizzard  were,  in  this  portion  of  the  State,  partially  neutral- 
ized.    The  record  at  Ft.   Myers  shows  24°  above  zero  in 
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December,  and  only  30°  in  February,  while  in  nearly  all 
sections  north  of  this  district  the  record  is  about  the  same 
temperature  for  each  cold  wave.  It  is  fair  to  infer,  had 
precisely  the  same  temperature  been  recorded  at  all  points 
in  February  as  occurred  in  December,  the  damage  would 
have  been  about  the  same. 

When  WiU  Fruit  Be  Shipped?— ^x\y  in  the  '70*s, 
when  the  great  orange  growing  period  began,  the  crop  of 
the  State  was  about  100,000  boxes.  Groves  were  rapidly 
increased  in  number,  both  by  transplanting  nursery  stock 
and  by  budding  directly  into  the  native  sour  trees  as  they 
stood.  Behind  this  work  was  capital  and  hope,  which 
pushed  it  forward  with  astonishing  rapidity.  Indeed  the 
developments  were  marvelous.  Under  these  auspicious 
conditions  nearly  twenty  years  were  required  before  a  crop 
of  five  million  boxes  was  reached.  This  epoch  of  produc- 
tion was  closed  upon  the  night  of  February  7th,  1895.  The 
crop  of  the  State  forthis  season  does  not  exceed  fifty  thou- 
sand boxes.  Instead  of  from  new  material,  as  was  the  case 
before,  the  coming  groves  must  be  made  from  the  wreckage 
left  by  the  wave  of  adversity.  It  is  true  the  people  are 
rallying  from  the  blow,  and  hope  springs  again,  backed  by 
indomitable  courage  and  energy.  While  recuperation  in 
some  instances  must  of  necessity  be  slow,  for  the  most  part 
the  growth  on  these  well-established  roots  will  be  rapidly 
developed  into  fruit  bearing  trees.  There  will  be  no  marked 
increase  in  the  crop  of  the  State  until  the  budding  done  in 
'95  begins  bearing,  which  is  not  probable  earlier  than  '98. 
Of  course,  the  trees  that  were  not  killed  to  the  ground 
will,  in  the  meantime,  add  their  production,  and  thus  give 
some  increase.  These  trees,  however,  will  not  reach  their 
full  bearing  for  at  least  five  years.  Ninety-five  per  cent,  of 
the  old  orange  producing  surface  was  destroyed.  The  re- 
maining five  per  cent,  was  so  injured  that,  instead  of  pro- 
ducing 250,000  boxes,  its  proportion,  only  50,000  boxes- 
were  marketed.    The  crop  of  '96  may  reach  125,000.    This 
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will  iqcFease.  each  year,   so  that  i  ,ocx>»ooo  boxes  will  po«^ 
sibly  be  the  crop  for  1900. 

The  Best  Locality. — In  any  district  ask  the  question  :3 
What  proportion  of  the  groves  will  be  abandoned  ?  Most 
generally  the  reply  will  be :  ''  That  this  section  in  the  past- 
has  shown  itself  to  be  eminently  adapted  to  the  growth  of 
the  orange,  and  our  people  believe  there  is  no  better  place/' 
So  universal  is  this  sentiment,  one  must  conclude  that  manjic 
places  are  the  best  in  which  to  have  a  grove. 

Abandonment, — ^This  is  a  sad  contemplation.  After  ail 
these  years  of  labor,  hope  and  realization,  how  sad  it  must 
be  to  say — it  must  be  given  up.  By  reason  of  the  course  of 
natural  events,  which  no  human  power  could  stay,  and  be- 
cause of  no  fault  of  theirs,  some  will  be  forced  to  abandon 
or  so  to  conduct  the  work  of  recuperation  that  restoration' 
will  be  delayed.  So  we  see  many  a  grove  neglected,  not 
from  choice,  but  from  necessity,  and  it  may  be  correct  to 
say  that  as  much  as  one  fourth  of  the  old  orange  area  will 
not  again  produce  fruit  for  many  years  to  come.  It  is  more 
than  probable  that  a  decade,  or  even  a  longer  period,  will 
elapse  before  Florida  produces  such  a  crop  as  the  blizzard 
of  December  28th,  1894,  destroyed. 

What  Should  Have  Been  Done — It  is  the  concensus  of 
opinion  that  last  February,  immediately  after  the  freeze,  the 
damaged  trees  should  have  been  cut  to  the  ground,  forcings 
a  growth  from  the  sound  roots  instead  of  allowing  the  ener- 
gies of  the  tree  to  be  wasted  in  the  effort  to  produce  growth 
upon  injured  wood,  ultimately  to  die  back.  Failing  to  do 
this,  a  year  has  been  lost  for  many  trees.  Since  the  dying- 
back  process  has  occupied  the  entire  season,  the  growth, 
that  will  make  the  tree  has  yet  to  come  from  the  sound, 
roots. 

WhcU  Killed  the  Trees — As  remarked,  many  trees  put 
forth  a  fine  growth  on  trunks  and  limbs.  During  the  sum- 
mer by  £air  the  greater  portion  died  back.  Some^said  the 
fermented  sap  killed  this  growth ;  others  that  the  borers  (^d( 
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the  work.  Neither  fermented  sap  nc^r.bor^r  killed  the  tree; 
it  was  sick  unto  death  when  the  sap  fermented,  and  the 
borers  knew  it. 

Effects  of  CidtivaHon, — Undoubtedly  the  cultivation  of 
the  groves  promoted  the  growth  of  the  the  trees ;  so  th^t. 
it  is  generally  believed  that  regular  cultivation  should  have' 
been  followed.  Those  who  had  followed  the  mulching 
nethod  also  have  generally  a  fine  growth.  The  gtoves 
Aat  were  neither  cultivated  nor  mulched  have  not  in  many: 
instances  given  a  satis&ctory  show  of  sprouts.  j 

Stumps  That  Have  Not  Sprouted, — On  examination  of 
5iftch  stumps  the  roots  will  still  be  found  to  be  green.  If 
the  earth  be  removed  so  as  to  expose  a  portion  of  the  live 
roots,  in  the  coming  spring  there  is  no  doubt  of  their 
sprouting.  The  orange  is  a  tree  that  is  wonderfully  tena- 
cious of  life.     Like  the  cat,  it  will  '*come  back." 

Prices, — ^As  to  prices  for  the  unequaled  Florida  orange* 
ki  the  coming  years  there  is  but  one  opinion.  The  presence' 
of  Florida  oranges  in  the  market  in  limited  quantities  em- 
phasizes the  truth  that  this  fruit  is  wanted,  as  is  shown  by  ^^ 
comparison  of  prices  of  fruit  received  from  other  parts.  As 
production  for  many  years  will  be  &r  below  the  demand, 
prices  will  no  doubt  be  remunerative  for  years  to  come. 
Those  who,  therefore,  will  rebuild  their  groves  have  thei 
strongest  assurance  of  a  period  of  prosperity,  even  surpass-* 
ing  that  just  closed. 

Throughout  the  tour  of  the  orange-growing  country 
the  writer  received  most  courteous  attention  from  all  with) 
whom  he  came  in  contact.  Every  facility  was  given  to  pro- 
mote the  business  in  hand.  It  is  fitting  in  this  place  to* 
extend  thanks  for  the  many  favors  received,  and  to  give 
surance  that  they  were  highly  appreciated. 


XBB   ORB4TER   AMD   LESSER   FREEZES   IN   FLORIDA    FOR  A 

CENTURY. 

[Remd  before  the  Florida  State  Horticultural  Society  at  Ae 
Jacksouvdle  meeting,  May  8th,  /^p5«] 

A  retrospect  of  the  climatic  conditions  which  have 
affected  semi-tropical  fruits  within  the  last  one  hundred  and 
twenty-five  years  cannot  fail  to  possess  a  peculiar  interest 
just  now,  when  we  are  passing  firom  under  two  of  the  worst 
freezes  which  ever  occurred  in  Florida. 

The  earliest  authentic  record  we  have  of  severe  cold 
weather  is  in  the  year  1766,  just  after  the  transfer  of  the 
Floridas  to  England. 

The  night  of  the  2d  January,  1766,  John  Bartram,  the 
botanist,  says  ''was  the  fatal  night  that  destroyed  the  lime* 
citron  and  bananna  trees  in  St  Augustine,  many  curiouS: 
evergreens  up  the  river  that  were  near  twenty  years  old 
and  in  a  flourishing  state,  the  young  green  shoots  of  the 
maple,  elm  and  others,  with  many  flowering  plants  and 
shrubs  never  before  hurt." 

Bartram,  who  was  then  camping  on  the  St  Johns 
River  above  Volusia,  says :  "The  morning  of  the  3d  was  a 
dear  cold  morning — ^thermometer  26  degrees,  wind  north- 
west    The  ground  was  froze  an  inch  thick  on  the  banks." 

Bernard  Romans  in  his  Natural  History  of  Florida 
(1775)  says:  "On  the  3d  of  January,  1766,  a  frost  destroyed 
all  the  tropical  productions  in  the  country  except  the 
oranges.  The  Spaniards  called  this  a  judgment  on  the 
place  for  having  become  the  property  of  heretics,  as  they 
never  had  experienced  the  like." 

In  1774  there  was  a  snow  storm  which  extended  over 
most  of  Florida.  The  inhabitants  long  afterwards  spoke  of 
it  as  an  extraordinary  white  rain. 

In  1799  the  temperature  was  very  low,  and  on  the  6di 
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of  Aprilp  1828,  a  heavy  frost  was  very  destructive  to  veg-i 
etation.  The  temperature  at  Picolata  was  as  low  as  28  de-i 
grees.  The  great  freeze, /ar^jrr^/&wc/, occurred  in  1835,  on 
the  7th  of  February,  when  the  temperature  went  as  low  as 
7  degrees  above  zero.  John  Lee  Williams,  writing  in  1837,  • 
gives  the  following  account  of  the  great  freeze  of  February, 

1835: 

**A  severe  northwest  wind  blew  ten  days  in  succession, 

but  more  violent  for  about  three  days.  During  this  period 
the  mercury  was  7°  below  zero.  (This  is  undoubtedly  an 
error  and  should  read  iUfove  zero  instead  of  belozv,)  The 
St  Johns  River  was  frozen  several  rods  from  the  shore,  and 
afforded  the  inhabitants  a  spectacle  as  new  as  it  was  dis- 
tressing. All  kinds  of  fruit  were  killed  to  the  ground. 
Many  of  them  never  started  again,  even  from  the  roots. 
The  wild  groves  suffered  equally  with  those  cultivated  as 
far  south  as  the  28th®." 

He  further  remarks  that  in  1837  the  wild  orange  groves 
south  of  Volusia  and  at  New  Smyrna  were  in  full  bearing* 
which  shows  that  they  were  not  much  injured.  In  1844 
the  writer  saw  very  large  sweet  orange  trees  on  Dra3rton 
Island  bearing  fruit,  which  could  not  have  been  killed  down 
in  1835. 

There  has  been  some  question  as  to  the  exact  date  of 
the  freeze  of  1835.  I  think  there  is  no  doubt  that  it  occured 
on  the  night  of  the  7th  and  morning  of  the  8th  of  February, 
1835.  Paragraphs  in  Nile's  Register,  February,  1835,  state 
that  the  mercury  was  one  degree  above  zero  at  Raleigh, 
N.  C,  on  the  morning  of  the  8th  of  February,  1835.  That 
month  was  excessively  cold,  the  Chesapeake  having  been 
frozen  so  as  to  close  navigation  three  times  during  that 
month.  The  mercury  is  reported  to  have  been  at  1 1  de- 
grees above  zero  at  the  same  period  at  Fort  King,  then  an 
anny  post  near  the  present  Ocala. 

Dr.  Baldwin,  of  Jacksonville,  an  excellent  authority, 
informed  the  Times-Union  in   1886,  that  the  date  of  the 
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frcoBEtof  1835  was<  the  8th  of  February,  and  the  mercury 
stood  at  8  degrees  above  zero,  and  that  about  1850,  the 
clay  not  given,  the  temperature  was  down  to  16  degrees.. 
In  1857  the  mercury  fell  to  26  degrees  at  Tampa,  29  at  Ft 
Pierce,  and  30  at  Ft.  Dallas  on  the  Miami.  At  Jacksonville 
the  thermometer  indicated  as  follows : 

December  28,  1872  .    .    .    , 27  degrees 

January  19,  1873 24  degrees 

December  28,   1875 28  degrees 

December  3,  1876 24  degrees 

December  28,  1878 27  degrees 

January  7,  1879 25  degrees 

December  30,  1880 •  ^9  degrees 

January  6,  1884 21  degrees 

January  12,  1886 '  15  degrees 

Sorrento,  January  12,  1886 19  degrees 

With  the  foregoing  statistics  before  us  we  are  prepared 
to  institute  a  comparison  of  the  severe  freezes  we  have  had 
in  Florida  in  one  hundred  and  twenty-five  years — at  Jack- 
sonville as  a  basing  point 

1766 — February  3,  probably 20  degrees 

1835 — February  8 8  degrees 

l886— January  12 15  degrees 

1894 — December  29 14  degrees 

1895 — February  8 14  degrees 

In  1766  the  effects  of  the  freeze  were  confined  to  loss  of 
tropical  plants,  etc.  That  of  1835  destroyed  all  oranges, 
lemons,  etc.,  north  of  the  28®.  That  of  1886  destroyed 
many  young  trees  and  some  old  trees,  but  did  not  affect  the 
crop  of  fruit  in  the  following  year  in  quantity,  though  it 
did  in  quality.  The  freezes  of  1894-5  appear  to  have  pretty 
generally  killed  down  lemon  trees,  grape  fruit  and  young 
budded. stock  and  many  large  trees;  but,  according  to 
present  appearance  old  bearing  trees  will  fi'uit  for  part  of 
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a  crop  the  coining  year.  The  following  table  giv^iS -tHe 
comparative  temperature  in  1886/1894  and  1895  at 'difiTer- 
ttii  points  in  Florida,  so  far  as  we  have  been  able  to  obt^tin 
l^iable  data: 

Record  of  temperature  official,  and  reported,  at  datie 
of  freezes  of  1886,  1894  and  1895: 


1886. 

1894. 

1895. 

Jan.  12 

> 

'9 

Dec.  29, 

•  Feb:  8. 

Jacksonville     .    . 

.  i  5  deg. 

14  deg. 

14  deg. 

Lake  City    .    .    . 

—  deg 

17  deg. 

1 5  deg. 

Tallahassee  .    .    . 

—  deg. 

12  deg. 

1 1  deg. 

fensacola     .    .    . 

15  deg. 

14  deg. 

1 2  deg. 

Fernandina  .    •  . 

16  deg. 

15  deg. 

1 5  deg. 

Green  Cove  Spri* 

s— deg. 

14  deg. 

13  deg. 

St.  Augustine  .    . 

—  deg. 

16  deg. 

16  deg. 

Federal  Point  .    . 

—  dfeg. 

17  deg. 

16  deg. 

Palatka     .    .    .    . 

17  deg. 

17  deg. 

?deg. 

Fruitland     .    .    . 

16  deg. 

16  deg. 

•       •       • 

DeLand    .    .    .    , 

17  deg. 

16  deg. 

t?  deg. 

Eustis       .    .    .    . 

18  deg. 

17  deg. 

16  deg. 

Citra 

—  deg. 

13  dfg. 

16  deg. 

Archer      .    .    . 

deg. 

13  deg. 

iScftJg, 

Volusia    .    .    .    . 

18  deg. 

17  deg. 

—  deg. 

New  Smyrna  . 

.  —  dt  g. 

17  deg. 

'■  17  deg. 

Oak  Hill  ,    .    .    . 

—  deg. 

21  dfg. 

—  deg. 

Ocala 

18  deg. 

19  deg. 

16  deg. 

'Orange  City    . 

.  —  deg. 

1 8  deg. 

18  deg. 

Sanford     .    .    . 

.  21  deg. 

18  deg. 

18  dtg. 

Orlando    .    .    .    . 

.  19  deg. 

18  deg. 

19  deg. 

Plant  City    .    . 

.  —  deg. 

19  deg. 

21  deg. 

Kissimmee  .    . 

.  —  deg. 

19  deg. 

19  deg. 

•  Brooksville   .    . 

.  i8dej. 

17  deg. 

18  deg. 

'Tarpon  Springs  , 

—  deg. 

19  deg. 

22  deg. 

Titusville  .    .    . 

.  —  deg. 

i8deg. 

19  deg. 

'Rockledge   ;    .    , 

.  —  deg. 

ii9deg. 

—  aeg. 
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Manatee  .    .    . 

.  —dcg. 

22  deg. 

23  d^. 

Avon  Park  .    . 

.  —  dcg. 

31  deg. 

23  d<«. 

Myers  .... 

.  —  deg. 

—  dcg. 

30  deg. 

Fort  Meade    . 

—  deg. 

22  deg. 

24  d<^. 

Jupiter  .... 

.  —  dcg. 

24  deg. 

28  deg. 

Key* West  .    . 

.  41  deg. 

44  deg. 

54  d^. 

Minneola  .    .    . 

.  —  dcg. 

20  deg. 

—  deg. 

Leesburg     .    .  : 

n>ideg. 

^7^  deg. 

i6>4  deg. 

Sumterville 

.  —  deg. 

19  deg. 

—  deg. 

Waldo  .... 

.  —  deg. 

16  deg. 

—  deg. 

Longwood    .    . 

.  —  deg. 

—  deg. 

20  deg. 

Daytona    .    .    . 

.  —  d^. 

—  deg. 

15  deg. 

Wildwood    .    . 

.  —  deg. 

—  deg. 

16  d^. 

Bartow      .    .    . 

.  —  deg. 

—  deg. 

20  deg. 

Palm  Beach 

.  —  deg. 

—  deg. 

30  d^. 

Quincy     .    .    . 

deg. 

—  deg. 

7  deg, 

Tampa     .    .    .    . 

—  deg. 

19  deg. 

22  deg. 

Lake   Helen    . 

.  —deg. 

20  deg. 

16  deg. 

Merritt's  Island 

.  —  deg. 

—  deg. 

22  deg. 

Umatilla  .    .    . 

.  —  deg. 

—  deg. 

1 5  deg. 

Tavares    .    .    . 

.  —  deg. 

—  deg. 

16  deg. 

Ormond   .    .    . 

.  —  deg. 

—  deg. 

18  deg. 

Welaka     .    .    . 

.  —  deg. 

16  deg. 

—  deg. 

Melbourne    .    . 

.  —  deg. 

22  deg. 

—  deg. 

Sanford     .    .    . 

.  —  deg. 

19  deg. 

—  dcg. 

Seville     .    .    . 

T*!               1 

deg. 

19  deg. 

—  deg. 

•                  • 

The  conclusion  to  be  drawn  from  past  experience  in 
Florida,  is  that  orange  growing  in  Florida  is  not  any  more 
precarious  than  agricultural  pursuits  elsewhere.  That  but 
once  in  one  hundred  and  twenty-five  years  have  all  bearing 
trees  been  killed  to  the  ground,  which  was  in  February. 
1835.  That  the  freezes  which  have  produced  more  or  less 
injury  have  with  two  exceptions  occurred  between  the  20th 
of  December  and  15th  of  January,  at  which  season  the 
trees  are  usually  in  a  dormant  condition  and  well  prepared 
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to  withstand  a  very  low  temperature.  The  freeze  of  1835, 
sixty  years  since,  did  not  entirely  destroy  the  trees,  and  a 
new  growth  from  the  roots  came  into  bearing  within  six  to 
eight  years,  while  in  1 886,  the  entire  crop  was  in  fact  larger 
than  the  whole  crop  of  that  year.  Lemon  culture  has 
always  been  regarded  ais '.precarious 'and  can  otily  be  ven- 
tured upon  in  especially  fiivorable  and  protected  locations 
north  of  28''. 

Nursery  stock  and  budded  fruit  not  well  matured  is,  of 
course,  liable  to  be  killed  when   the  temperature  goes  as 
low  as  in  the  recent  freeze. 

The  fruit  on  the  trees  will  be  hurt  by  cold,  whenever 
the  temperature  goes  for  several  hours  below  26°,  some- 
times only  partially  chilled  and  rendered  lighter,  or,  as  in 
the  recent  freeze  when  the  temperature  was,  at  some  points 
as  low  as  14^,  and  virtually  destroyed,  because  no  large 
amount  of  frozen  fruits  could  ever  be  marketed  to  any 
advantage. 

After  the  freeze  of  December  29th,  1894,  the  condi- 
tion of  the  trees  was  generally  dormant,  for  from  three  to 
four  weeks,  when  sprouts  began  to  appear  on  all  the  older 
trees,  and  it  seemed  probable  that  half  a  crop  might  be 
borne,  if  they  met  with  no  other  disaster.  By  the  7th  of 
February  the  sap  was  well  up  in  the  trees,  grove  owners 
were  hopeful  and  commenced  fertilizing  and  working  their 
groves. 

On  the  night  of  the  7th  of  February,  just  sixty  years 
to  a  day  from  the  great  freeze  of  1835.  ^^^  mercury  fell 
rapidly  with  very  little  previous  warning,  and  the  trees 
being  leafless,  and  the  sap  having  generally  risen  and  stim- 
ulated new  growth,  were  subjected  to  as  low  temperature 
as  on  the  29th  of  December.  The  effect  was  not  at  first 
perceptible  and  the  younger  trees  gave  for  a  while  some 
promise  of  revival,  holding  their  color,  but  in  the  course  of 
from  four  to  six  weeks,  it  became  apparent  that  nearly  all 
the  lemon,  tangerine  and  grape  fruit  trees  and  all  trees  un- 
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der  ten  years  of  age,  had  perished  to  the  ground.  Abqst 
April  I. St,  old  bearing  trees  began  to  show  signs  of  revii'il 
«nd  sprouts  put  out  on  the  trunks  and  large  limbs  a  short 
distance  above  the  bud,  and  the  promise  now  is  that  in  the 
central  portion  of  the  orange  district,  new  heads  will  fora 
during  the  present  year,  and  some  fruit  be  borne  in  1896. 
The  young  trees  are  throwing  out  shoots  from  the  root  an4 
will  no  doubt  replace  themselves  in  two  or  three  years  oi 
the  least  injured  groves.  In  the  lower  portion  of  the 
peninsula  south  of  latitude  28^  it  is  thought  there  will  be, a 
crop  the  present  year  whieh  may  amount  to  250,000  boxes. 

GEO.  R.  FAIRBANKS, 

President  Florida  Fruit  Exchange. 
May  8,  1895. 
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INSECT  ENEMIES  OF  TRUCK  AND  GARDEN  CROPS. 


GENERAL  REMARKS. 

The  class  Inseda,  or  insects  as  generally  understood 
to-day,  includes  all  those  animals  having  the  body  seg- 
mented, bearing  two  pairs  of  legs,  usually  two  pairs  of 
wings,  with  the  body  divided  into  three  distinct  regions, 
the  head,  the  thorax,  and  abdomen.  The  head  bears  the 
eyes,  antenna,  and  mouth  parts;  the  thorax,  the  legs,  and 
wings;  the  abdomen  is  destitute  of  appendages. 

We  may  consider  the  class  of  insects  as  divided  into 
two  great  groups.  The  first  comprises  those  insects  that 
pass  through  no  metamorphosis;  or  in  other  words  those 
insects  which  in  their  growth  from  the  egg  do  not  pass 
through  distinct  larval  and  pupal  stages,  their  growth 
being  so  gradual  that  we  can  not' indicate  where  the  lar- 
val conditions  end,  nor  where  the  pupal  state  begins. 
Grasshoppers  and  plant-bugs  belong  to  this  group.  The 
young  of  insects  with  an  incomplete  metamorphosis  may 
usually  be  recognized  from  their  resemblance  to  the  aduH 
insects,  from  which  they  differ  mainly  in  the  absence  of 
fully  developed  wings.  The  immature  stage  of  these 
insects  is  known  as  the  Nymph, 

The  second  group,  which  comprises  by  far  the 
greater  number  of  insects,  passes  through  a  metamorpho- 
sis, having  distinct  larval  and  pupal  stages;  which  usually 
differ  widely  the  one  from  the  other.  Butterflies,  beetles, 
bees,  and  wasps  are  members  of  this  group. 

We  recognize  four  stages  in  the  life  history  of 
insects  with  a  complete  metamorphosis,  viz :  tlie  egg,  the 
larva,  the  pupa,  and  the  imago,  or  aduU. 
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Since  the  greater  namber  of  our  enemies  are  mem* 
bers  of  this  group  we  may  now  consider  these  di£Eerent 
stages  a  little  more  in  detail,  with  special  reference  to  the 
particular  stage  at  which  we  can  best  combat  them. 

As  previously  stated,  the  egg  is  the  first  stage  in  the 
life  history  of  the  insect.  There  is  much  variation  in  the 
size,  shape  and  color  of  eggs  of  insects  as  well  as  the  man- 
ner and  places  in  which  they  are  laid.  Many  insects  de- 
posit their  eggs  in  holes  in  wood,  which  the  female  has 
excavated  for  that  purpose;  these  eventually  develop  into 
the  insects  known  as  borers.  Others  deposit  their  eggs 
in  and  on  the  bodies  and  eggs  of  other  insects,  the  larvse 
hatching  and  living  at  the  expense  of  ^heir  hosts,  usually 
ending  in  their  destruction.  This  class  of  insects  are 
known  as  parasites,  and  do  untold  good  by  thus  preying 
upon  the  injurious  ones,  keeping  them  greatly  reduced* 
The  eggs  of  the  insects  with  which  we  are  most  con- 
<^drned,  however,  are  usually  laid  on  the  various  plants 
which  are  to  furnish  food  for  the  insect  in  its  next  or 
larval  stage.  The  eggs  of  many  of  these  insects  are  large 
enough  to  be  detected  and  destroyed,  many  species  laying 
them  in  large  patches  on  the  under  or  upper  sides  of 
leaves.  The  eggs  of  most  insects  destructive  to  garden 
crops  can  be  destroyed  by  spraying  them  with  kerosene 
emulsion,  and  we  should  strive  to  kill  as  many  as  possi- 
ble of  our  pests  in  this  early  stage  of  t)ieir  existence. 
Many  insects  winter  in  the  egg  state,  hatching  with  the 
advent  of  warm  weather.  These  eggs  are  usually  laid  in 
sheltered  and  protected  places,  in  fence  comers  and 
among  the  weeds  and  grass.  From  this  it  ^is  seen  that 
we  can  do  much  to  prevent  the  abundance  of  these 
insects  by  keeping  the  fields  and|  gardens  thoroughly 
cleaned,  thereby  removing  suitable  places  in  which  tlie 
insects  may  deposit  their  eggs. 
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The  second  stage  of  the  insect  is  known  as  the  larval 
stage.  Larvee  of  the  orders  of  Beetles,  Flies,  and 
Butterflies  are  known  respectively  as  Grubs,  Maggots,  and 
Caterpillars.  The  Cabbage  Worm  is^the  larva  of  a  but- 
terfly; the  larva  of  the  house  fly  is  a  maggot,  while  the 
Qrubs  that  are  so  frequently  overturned  in  digging  and 
plowing  are  larvse  of  beetles.  It  is  in  this  state  that 
insects  perhaps  do  the  most  harm,  as  this  is  the  period  in 
which  they  feed  and  grow,  laying  up  nourishment  for 
their  final  transformation.  It  is  also  in  this  second  stage 
that  we  can  do  most  to  control  these  insects,  and  all  pains 
should  be  taken  that  they  are  destroyed  before  they  have 
passed  through  the  pupa  and  into  the  adult  condition^ 
when  they  become  endowed  with  much  better  powers  of 
locomotion,  and  deposit  their  eggs  here  and  there  on  our 
crops. 

The  third  stage,  known  as  the  pupa,  is  usually  a  rest- 
ing state,  a  state  of  inactivity,  in  which  the  larva  trans- 
forms into  the  perfect  insect.  Larvse  lay  up  sufficient 
nourishment  while  in  that  condition  to  enable  them  to 
continue  their  growth  while  they  are  in  the  usually 
quiescent,  and  seemingly  lifeless  pupa.  Not  many  insects 
are  injurious  in  this  stage.  Many  pass  the  winter  in  this 
condition,  in  sheltered  and  out-of  the-way  places,  where 
the  instincts  of  the  larvse  have  led  them  to  crawl.  We 
can  do  much  to  destroy  the  insects  in  this  stage  by  burn- 
ing all  rubbish  heaps,  leaves,  and  other  trash  in  the  field 
in  the  fall,  thus  removing  places  of  protection  and  de- 
stroying the  pupa  which  would  pass  the  winter  in 
them. 

The  imago,  or  adult  stage,  terminates  the  develop- 
ment of  the  insect.  This  stage  is  represented  by  our 
beetles,  moths,  flies,  and  butterflies.  The  time  required 
for  different  insects  to  arrive  at  this  condition  varies- 
greatly.     Some  may  go  through  their  entire  life  history 
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in  three  or  four  weeks,  others  may  require  several  years 
to  complete  their  growth.  Upon  arriving  at  maturity, 
however,  the  eggs  are  deposited  from  which  new  broods 
are  to  develop.  As  a  usual  thing  the  eggs  are  laid  on 
the  plant  that  is  to  furnish  the  larvasB  with  food.  Know- 
ing this,  we  can  frequently  destroy  them  as  previously 
suggested.  Beetles,  plant-bugs  and  'grasshoppers  are,  as 
adults,  besides  laying  eggs,  quite  destructive  to  our  gar- 
den crops,  eating  the  foliage  or  sucking  the  sap  from  the 
plants.  The  moths,  butterflies  and  flies  are  not  in  them- 
selves injurious,  save  in  the  harm  that  they  bring  about 
in  the  laying  of  their  eggs;  but  in  view  of  this,  we  must 
take  means  to  destroy  them  and  prevent  the  depositing  of 
^gs.  We  can  do  much  to  destroy  the  adulj^  injurious 
insects  by  the  use  of  the  various  insecticides,  and  also 
prevent  the  less  injurious  ones  from  depositing  their 
eggs,  by  the  use  of  repellants. 

It  now  becomes  important  that  we  should  know 
something  of  the  remedies  which  are  to  be  applied,  and 
certain  fundamental  differences  in  the  structure  and 
manner  of  procuring  food  of  the  insects  to  be  treated. 

So  far  as  our  present  purposes  require  we  may  con- 
sider only  those  vegetable-eating  insects  which  can  be  di- 
vided into  two  groups,  namely,  (1)  those  which  obtain 
their  food  by  piercing  the  stems  and  leaves  of  plants  with 
their  stout  beaks,  and  sucking  up  their  juices ;  and  (2) 
those  whose  mouth  parts  are  adapted  for  biting  and  which 
obtain  their  food  by  eating  and  gnawing  the  various  parts 
of  plants.  These  two  different  groups  of  insects  evidently 
require  different  methods  of  treatment. 

To  the  first  group,  or  sucking  insects,  belong  the 
plant  lice,  leaf-hoppers,  true  bugs,  and  others.  These 
cannot  be  killed  by  the  use  of  the  various  arsenical  insec- 
ticides, since  they  do  not  eat  of  the  poisoned  foliage,  but 
obtain  their  food  from  the  unpoisoned  interior  of  the  plant 
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These  insects  we  must  kill  by  applying  some  external 
poison,  either  in  the  way  of  an  irritant  or  something  that 
will  stop  up  the  breathing  pores,  or  tracheae.  Our  kero- 
sene emulsions,  whale  oil  soaps,  and  resin  washes,  are 
remedies  of  this  kind,  and  are  to  be  used  in  combatting 
this  class  of  insects. 

Oar  second  class,  or  biting  insects,  are  represented  by 
the  locusts,  or  grasshoppers,  cabbage  worms,  and  beetles. 
These  are  killed  by  eating  the  foliage  which  has  been 
poisoned  by  the  use  of  arsenites  or  other  poisons. 

Another  way  in  which  we  may  kill  both  of  these 
classes  of  insects  is  in  the  use  of  substances  which  will 
poison  the  air  that  they  breathe.  This  is  best  done  by 
the  use  of  carbon  bi-sulphide,  sulphur  spray,  hydrocyanic 
acid  gas,  and  pyrethrum."^ 

SPRAYING  MACHINES. 

The  use  of  some  form  of  spraying  apparatus  is 
almost  indispensable  in  combatting  the  various  insects 
that  attack  the  crops  of  the  farm  and  garden.  It  has 
been  will  said  that  a  spraying  machine  is  as  much  a 
necessity  on  the  farm  as  a  plow.     It  is  sometimes  a  great 


Fig.  1. 

advantage  to  have  two  machines,  one  for  applying  liquids, 
and  the  other  for  applying  powder.  But  where  it  is  not 
p  tsaihle  to  have  these  two  forms  of  machines,  it  would  be 
best  to  secure  some  form  of  force  pump,  with  spray  noz- 


*For  mformation  oonceming  the  preparation  and  nee  of  the 
various  insecticides  and  Ain^cides,  see  Bulletin  Number  28,  of 
this  station,  by  Prof.  P.  H.  Rolft,  on  < 'Insecticides  and  Fungicides" 
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lies.  The  powder  can  thos  be  applied  thoiooghly  mixed 
vith  water. 

Id  order  to  facilitate  the  selection  and  purchase  of  a 
spraying  machine,  some  of  the  more  important  forme  are 
here  illustrated,  with*  the  addreBs  of  the  maoufactorer, 
or  dealer,  and  the  prices  at  which  they  may  be  obtained. 

Figure  1,  illustrates  an  excellent  form  of  hand  bel- 
lows to  diatribate  insecticides  in  the  form  of  powder.  For 
□SB  in  hot  booaes,  and  small  gardena  they  will  be  very 
efficient 


Pig.  3. 
These  bellows  ma;  be  purchased  of  the  mannfac- 
turer,  Mr.  Thos.  Woodason,  2900  D  Street,  Philadelphia, 
Pa.     Price,  f  3. 
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In  figare  2  is  abowa  another  of  Woodaaon's  Hand 
BellowB.  This  bellowa  is  for  the  distribntion  of  liquid 
insecticides.     Price,  %2. 


Fig.  4. 

L^gett  Bros.,  301  Pearl  street  New  York,  are  mann- 
facturers  of  a  valuable  powder  gun  for  the  applicatioa  of 
powder  on  a  large  scale.  In  figures  3  and  4  the  gun  is 
illustrated  aa  in  use. 

The  njachine  is  made  of  iron,  tin,  steel,  and  brass, 
and  weighs  about  five  pounds.  As  shown  in  the  figures, 
it  is  attached  to  the  body  by  two  straps,  the  powder  being 
distributed  by  turning  the  ciank.  Tubes,  and  different 
forms  of  funnels  are  made  to  use  with  the  gun  to  best 
Bait  it  to  the  plant  treated.  The  gun  may  be  purchased 
of  the  manufacturer  for  f7.50.  They  may  also  be  ob- 
tained of  Messrs.  Howard  &  Kennedy,  Terra  Ceia,  Fla., 
and  of  Painter  &  Co.,  Deland,  Florida. 

Figure  6  illustrates  the  Excelsior  Spraying  Outfit, 
No.  19,  as  manufactured  by  William  Stahl,  Quincy,  111. 
The  outfit  consists  of  a  brass  valved  pump,  hose  and  noz- 
zle. These  are  quite  servicable  bucket  pumps  and  will 
be  quite  sufficient  for  small  gardens. 
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Mr.  Stahl  is  also  manufacturer  of  an  Ezcelaior  Clock 
Pump,  which  can  be  mounted  on  a  barrel,  and  is  quite 
desirable  where  it  is  necessary  to  use  Jai^^  quantities  of 
insecticides.    It  consists  of  force  pump,  hose  and  nozzle, 


Pis.  5. 

with  a  second  hose  extending  down  into  the  barrel, 
which  serves  to  keep  the  contents  well  stirred,  thus  secu- 
ring an  even  distribution  of  the  insecticide. 

The  Empire  King  Spraying  Pump,  shown  in  figurefi, 
is  for  sale  by  the  Field  Force  Pump  Co.,  Lockport,  N.  Y. 
The  pump  is  well  suited  to  spraying  on  a  large  scale, 
being  provided  with  two  hose  and[spraying  nozzles,  by 
which  spraying  from  each  side  of  thelwagon'may  he  car- 
ried on  at  the  same  time.  When  desired  one  hose  may 
be  shut  off.  Either  the  Eureka  or  Yermorel  nozzle  may 
be  used.    Price  complete,  without  barrel,  $12.50. 


Fig.«. 

The  Field  Force  Pump  Company  are  also  mannfao- 
tarars  of  a  Truck  and  Barrel  Sprayer,  shown  in  figure  7, 
intended  for  use  in  gardens  and  orchards,  where  it  is  not 
practicable  to  drive  a  horse.  It  can  be  purchased  com- 
plete, as  shown  in  the  cut,  for  f  19.00. 

Knapsack  Sprayers  have  quite  deservedly  come  into 
graieral  use  in  the  treatment  of  fungous  and  insect  ene- 
mies of  the  vineyard  and  garden.  They  may  be  strapped 
on  the  back,  the  pumping  being  done  with '  one  hand, 


Fig.  7. 

while  the  hose  ia  held  with  the  other.  With  this  form 
of  sprayer  the  liquid  may  be  applied  very  thoroughly. 

W.  B.  Douglass,  Middleton,  Conn.,  ia  mauufacturet 
of  a  Knapsack  Sprayer  with  Kerosene  Attachment, 
shown  in  the  figure.  Experiments  have  been  made  in 
which  kerosene,  thoroughly  mixed  with  water,  was  eCTect- 
ually  used  against  insects,  instead  of  the  emulsion,  and 
prodacing  no  harmful  results  to  the  plants. 

With  this  Sprayer  this  mixing  of  the  kerosene  and 
water  is  accomplished  while  in  the  act  of  spraying.  The 
advantages  of  using  kerosene  in  this  form  over  ita  use  in 
the  form  of  an  emulsion  are  at  once  apparent ;  however, 
in  the  use  of  this  form  of  sprayer,  certain  precautions 
should  be  observed.     See  that  the  kerosene  and  water  in 


Fig.  8. 

their  respective  tankB  are  always  kept  at  about  the  same 
level  with  each  other.  An  inequalityof  level  of  either  of 
the  liquids  may  cause  a  disproportionate  mixing,  which, 
in  case  the  kerosene  is  in  excess,  might  prove  to  be  in- 
jurious to  the  foliage  upon  which  it  was  sprayed  ;  or  in 
the  other  extreme,  would  not  be  strong  enough  to  destroy 
the  insects. 

The  Kerosene  Attachment  may  be  readily  removed 
when  it  is  desired  to  use  the  sprayer  for  other  insecti- 
cides or  fungicides. 

Price  complete,  as  shown  in  figure  7,  with  copper 
tanks,  120.00.  Liberal  diacoants  may  be  obtained  by 
writing  the  manufacturers.  The  Sprayers  may  also  be 
purchased  of  the  company  in  New  Orleans,  431  Gravier 
street,  and  in  New  York  city,  85  and  87  John  street 


MCaOWEN  INJECTOE. 

The  McGrowea  lajector,  shown  as  in  use  in  figure  9, 
is  an  invention  of  Mr  McGowen,  of  Ithaca,  N.  Y.  TIub 
ia  an  instrament  for  the  application  of  insecticideB  against 


Rg.  9. 

insects  living  in  the  groond  aad  attacking  the  under 
ground  portioDS  of  plants.  With  this  iigector,  charges 
of  carbon  bisulphide  may  be  left  in  the  ground  near  the 
roots  of  the  infested  plants,  the  disseminating  vapors  of 
which  will,  in  most  cases,  quite  effectually  destn^  the 
insects. 
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All  parts  of  the  iujector  are  of  brass  or  tin,  except 
the  leather  in  the  valves,  which  can  be  easily  removed 
and  replaced  with  new  ones  when  necessary.  The  in- 
jector may  be  made  with  reservoirs  of  varying  sizes,  and 
of  tin  or  brass.  A  reservoir  holding  about  two  quarts 
would  be  large  enough  to  treat  about  five  hundred 
plants,  allowing  one  teaspoonful  to  the  plant.  Mr.  Mc- 
Gowen  will  make  them  of  any  size  desired.  An  injector 
weighing  about  eight  pounds,  when  filled  with  the  liquid, 
will  be  a  very  good  size.  Such  an  instrument  will  cost 
from  three  to  five  dollars,  depending  upon  the  material 
used.  In  using  the  injector  the  following  directions 
should  be  followed : 

Fill  the  reservoir,  with  the  handle  pressed  down,  by 
pouring  in  the  liquid  at  the  top.  In  inserting  the  injec- 
tor, the  hole  should  begin  about  three  or  four  inches 
from  the  plant.  Push  the  injector  obliquely  downwards 
until  the  point  is  under,  and  a  little  below  the  roots.  The 
load  is  here  discharged  by  pulling  up  the  piston  rod, 
which  act  also  reloads  the  chamber.  Pull  out  the  injec- 
tor and  close  the  hole  by  pressing  the  earth  with  the  foot 
In  every  case,  before  inserting  the  injector,  see  that  the 
piston  red  is  pushed  down.  This  will  prevent  dirt  from 
getting  into  the  lower  end,  which  will  be  quite  hard  to 
remove. 


INSECTS  AFFECTING  THE  BEAN. 


CUT-WORMS. 

(Larvse  of  the  Noduid  family  of  moths.) 

Just  as  the  beans  are  sprouting  through  the  surface 

of  the  ground  they  are  frequently  greatly  injured  by  the 

depredations  of  the  so-called  ^'cut-worms".    These  insects 

pass  the  day  in  the  ground,  or  under  old  boards,  brush, 
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or  other  places  of  refuge,  and  at  night  come  out  and  feed 
on  the  tender  seedlings  of  the  bean,  or  other  garden 
plants.  They  may  attack  the  bean  in  different  ways. 
Just  as  the  young  plant  is  pushing  its  way  through  the 
soil,  it  may  be  eaten  off  close  down  to  the  ground.  Later, 
when  the  plant  has  grown  more,  and  the  seed  leaves  have 
been  pushed  up  into  the  air,  the  soft  herbaceous  stem 
may  be  attacked  and  badly  eaten  into,  so  thit  it  will  wilt, 
or  droop  over.  Or,  the  worms  may  climb  up  the  stem, 
and  eat  or  cut  off  the  seed  leaves  and  plumule.  Cut- 
worms are  the  larval  forms  of  certain  night  flying  moths, 
belonging  principally  to  the  genera  Agrotis,  Mamestra, 
and    Hadena.    They   are   quite    generally    distributed 

throughout  the  United   States. 

DESCRIPTION. 

The  Eggs. — The  eggs  are  quite  small,  about  the  size 
of  fine  dust  shot,  varying  somewhat  in  color  and  mark- 


Fig.  10.— Agrotia  aauoia:  Eggs,  a,  single  egg  greatly  enlarged;  b,  egg  mass  on  twiga 

natural  size. 

iugs  in  the  different  species.     See  figure  10 — ^a,  much 
enlarged;  b,  natural  size. 

The  Larva. — The  cut-worms  may  be  recognized  by 
their  cylindrical,  naked,  somewhat  tapering  fleshy  body. 


The  segment  next  to  the  head  ia  provided  with  a  distinct 
homy  scale;  the  body  is  osnally  marked  with  longitudi- 


IL-  a,  larrai  d,  adult. 


nal  fliripes  which,  however,  are  not  always  present  their 
presence  or  absence  usually  serving  to  harmonize  their 
color  with  that  of  the  groand,  or  the  plants  upon  which 


Pig.  IS.— VomeMra  ehanopodil:  ■ 


pnp»i  d,  moth;  •,  wing  at  motl^ 
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ihey  feed,  thus  protecting  them  somewhat  from  detection. 
When  distarbed,  these  worms  have  the  habit  of  curling 
themselves  up,  and  remaining  motionless  for  a  time.  See 
figure  11,  a  and  b,  and  figure  12,  a. 

The  Adult. — ^The  moths  (see  figure  11,  d,  and  figure 
12,  d)  of  the  various  species  of  cut-worms  are  rather 
small,  having  a  wing  expanse  of  about  one  and  one-half 
inches,  and  are  usually  of  a  uniform  ashy  or  brownish 
color.  On  each  foreVing  is  usually  to  be  found  a  kidney- 
shaped  spot  of  lighter  color  than  that  of  the  surrounding 
parts.  When  at  rest  the  wings  are  laid  back  roof-shaped 
over  the  body,  causing  it  to  appear  much  smaller  when 
still,  than  when  flying. 

LIFE  HISTORY. 

The  eggs  are  laid  by  the  female  moth  during  the 
late  spring,  or  early  summer,  on  the  leaves  and  stems  of 
low  bushes  or  grass.  As  soon  as  these  hatch,  the  larvss 
descend  to  the  earth  and  feed  upon  the  tender  portions 
of  herbaceous  plants.  At  this  time  the  larvae  are  quite 
small  and  are  easily  overlooked.  At  the  approach  of 
winter  they  crawl  under  old  boards  and  rubbish,  or  else 
burrow  into  the  ground  and  there  pass  the  winter  in  the 
larval  condition.  At  the  coming  of  spring  they  leave 
these  places  of  retreat  and  begin  their  search  for  food. 
They  are  hearty,  voracious  feeders,  and  attack  many 
kinds  of  vegetables,  eating  them  as  they  appear  above  the 
surface  of  the  ground.  Soon  they  have  attained  their  full 
size,  and  burrow  into  the  earth  just  below  the  surface, 
and  there  transform  into  pupae,  and  a  few  weeks  later 
emerge  as  moths  which  soon  deposit  eggs  again. 

TREATMENT. 

According  to  Dr.  Riley,  one  of  the  best  ways  to  de- 
stroy cut-worm)  is  to  pla'^  poisoned  cabbige,  or  other 
leaves,  around  over  the  field  a  week  or  ten  days  before 
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planting.  The  leaves  are  poisoned  by  dipping  them  in  a 
water  solution  of  Paris  green  or  London  purple.  They 
should  be  renewed  every  three  or  four  days.  These  poi- 
soned leaves  serve  as  a  bait  to  the  larvae,  and  many  are 
i;1)us  killed.  The  use  of  these  baits  may  be  continued 
after  the  crop  has  been  planted,  by  placing  them  between 
the  rows.     In  the  use  of  these  baits  care  should  be  taken 

■ 

that  they  are  not  eaten  by  stock. 

Another  good  form  of  bait  is  made  by  mixing  bran 
and  Paris  green,  in  the  proportion  of  one  quart  of  bran 
to  one  teaspoonful  of  Paris  green.  This  can  be  distri- 
buted promiscuously  throughout  the  field. 

Another  effective  way  of  reducing  their  number  is 
to  make  a  vertical  hole  in  the  ground  near  the  plants 
About  a  foot  deep,  by  the  use  of  a  sharpened  broom  stick. 
The  worms  upon  the  approach  of  light,  crawling  away 
to  hide  will  enter  these  pits  and  be  unable  to  crawl  out 
again.  Boards  might  be  placed  around  in  the  field  be- 
tween the  rows  of  vegetables,  and  frequently  examined. 
The  worms  hiding  beneath  these  should  be  killed.  Birds 
and  barnyard  fowls  destroy  great  numbers  of  these  cut- 
worms in  their  early  morning  search  for  food,  and 
«hould  be  encouraged. 

Cut-worms  are  quite  general  feeders,  scarcely  any 
variety  of  garden  vegetables  being  free  from  their  rav- 
ages. Some  species  of  cut- worms  are  known  to  even 
•climb  trees,  and  do  much  harm  by  eating  the  tender  buds. 

WIRE-WORMS. 

"Wire- worms"  ( larvae  of  Elaterid  beetles),  are  at 
times  reported  as  damaging  the  bean  crop  by  eating  the 
aeed  immediately  after  planting,  or  before  it  has  grown 
into  a  plant  with  rootlets  capable  of  obtaining  food  from 
the  soil. 
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The  young  pl&nta  ahow  tagm  of  attack  by  slow 
and  improper  growtb,  wilting,  and  perhaps  eventaally 
dying.  The  attack  on  the  seeds  can  not,  of  coane,  be 
detected. 

The  family  of  Elaterid  beetles  is  a  large  one,  more 
than  five  hundred  spedes  being  found  in  North  America 
alone. 

DESCRIFTIOK. 

The  Larva. — Wire-worms  are  long,  narrow,  hard,  cyl- 
indrical worms,  of  a  brownish  white  color,  the  body  taper- 
ing gnidaally  to  each  end.  The  body  is  quite  distinctly 
s^:mented,  its  general  appearance  and  hardness  so^est- 
ing  the  name  by  which  they  are  known.     Figure  11,  a. 


K  lUTK  b,  adult. 

The  Adult. — ^The  mature  or  adult  stage  of  the  wire- 
worm  is  our  common  snapping  or  "click"  beetle,  wHb 
which  all  are  probably  quite  lamiliar.  Our  most  com> 
mon  click  beetles  are  rather  dmall,  ranging  ^m  one- 
fourth  to  one  inch  in  length,  are  nsaally  of  an  even 
brownish  color,'  or,  as  in  some,  variously  marked  and 
spotted.  AH  may  be  easily  recognized  by  the  loose  artic- 
ulation of  the  fore  to  the  hind-body,  allowing  the  insect 
to  snapfSpringing  several  inches  in  the  air.  See  figure  13,  b. 
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LtFE  HISTORY. 


The  eggs  are  probably  laid  in  the  spring,  in  undis- 
turbed places  in  the  field,  as  in  the  fence  comers,  in  and 
around  *old  log  heaps  and  brush  piles.  The  eggs  soon 
hatch  into  wire-worms,  in  which  state  they  may  remain 
in  some  species,  as  long  as  three  years  before  maturing, 
living  in  the  soil  and  depredating  the  seeds  and  roots  of 
plants.  The  larvae  finally  change  to  pupae,  however,  usu- 
ally in  the  early  fall,  and  soon  change  to  beetles;  these 
remain  in  the  ground  until  the  following  spring  when 
they  appear  and  deposit  their  eggs. 

TREATMENT. 

Owing  to  the  underground  habits  of  the  wire-worms 
they  are  quite  diffcult  to  combat  successfully.  Preventive 
measures  will  do  much  to  lessen  the  injuries  done  by 
these  insects.  Late  fall  plowing  of  badly  infested  land 
will  destroy  a  great  many,  by  breaking  open  their  resting 
cases.  The  fields  and  gardens  should  be  kept  free  from 
decayed  wood,  logs  and  brush  heaps,  thus  lessening  the 
favorable  places  for  deposition  of  eggs. 

Other  plants  affected  by  wire-worms  are  corn,  peas, 
melons,  squashes,  and  other  garden  crops. 

THE  BEAN  WEEVIL. 

(Bruchiis  obtectiis,  Say,) 

This  familiar  insect  is  perhaps  one  of  the  most  seri- 
ous pests  affecting  the  bean.  The  damage  done  is  much 
more  apparent  in  the  seed  beans,,  which  are  some  times 
nearly  destroyed  by  its  ravages,  but  the  yield  and  mark- 
etable value  of  the  bean  are  greatly  lessened  by  the  work 
of  the  larvae  within  the  young  and  growing  bean. 

Bean  pods  infested  with  this  insect  show  warty  pro- 
tuberances, terminating  in  black  specks,  marking  the 
entrance  of  the  larvae.     By  many,  such  pods  are  thought 
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to  have  been  stung,  and  are  called  ^'specked"  beans. 
Beans  so  aflfected  do  not  find  a  ready  sale  on  the  market 
The  effects  of  these  insects  shoold  not  be  confounded 
with  that  of  a  fungous  disease,  also  affecting  the  bean  pod. 
They  are  easily  distinguishd,  however,  as  the  fungus  pro- 
duces depressed  reddish  spots  on  the  pod,  about  one-third 
of  an  inch  in  diameter,  which  gradually  grow  into 
enlarged  circular  spots.  Beans  affected  with  this  fungus 
(Colletrotrichum)  are  said  to  be  "spotted**. 

The  bean  weevil  was  probably  introduced  into  this 
country,  and  is  now  quite  generally  distributed,  being 
found  over  a  large  portion  of  the  United  States.  It  is 
particularly  abundant  in  the  Southern  States.  As  early 
as  1860  it  wad  noticed  that  this  beetle  was  attacking  the 
bean,  and  in  later  years  as  the  growing  of  this  plant 
increased,  it  has  shown  decided  partiality  to  this  crop, 
which  now  furnishes  the  greater  part,  if  not  all  of  its 
food. 

DESCRIPTION. 

Tlie  Larva, — The  larva  is  a  small,  soft-bodied,  grub- 
like insect,  passing  its  entire  life  in  the  bean. 

Tfie  AduU, — The  beetle  is  about  one-tenth  of  an  inch 
in  length,  ashy  black,  with  a  slight  brownish  tinge.  The 
body  is  quite  hard,  and  is  somewhat  flattened. 

LIFE  HISTORY. 

The  adult  beetle  lays  her  eggs  in  the  young  and 
tender  pod,  by  gnawing  a  hole  and  then  depositing  the 
eggs  within.  The  eggs  hatch  within  eight  or  ten  days,, 
and  the  larvse,  penetrating  the  bean,  begin  to  feed.  Sev- 
eral larvae  may  inhabit  the  same  bean,  in  which  case, 
each  has  its  separate  cavity.  The  larvae  reach  maturity 
in  the  latter  part  of  the  summer  and  transform  into  pupaa 
in  the  fall.  It  is  not  known  with  certainty  how  long 
they  remain  in  the  pupa  state,  but  sooner  or  later  the 
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been  weevil  appears,  and  again  deposite  eggs  on  the 
young  beans ;  or,  in  the  case  of  stored  beans  for  seed  or 
other  purposes,  on  the  dry  beans.  Many  successive  gen- 
erations may  be  raised  in  stored  beans. 

TREATMENT. 

Beans  saved  for  seed  or  other  purposes  should,  upon 
being  brought  in,  be  thoroughly  subjected  to  the  fumes 
of  carbon  bi-sulphide.  This  is  very  easily  done  in  the 
following  way :  Secure  a  tight  barrel,  cover  the  bottom 
with  a  layer  of  the  shelled  beans  about  six  inches  deep, 
pour  over  this  layer  an  ounce  of  carbon  bi-sulphide. 
Place  over  this  another  layer  of  beans  of  the  same  depth, 
and  treat  with  the  liquid  as  above,  and  so  on  until  the 
barrel  is  full.  It  should  then  be  covered  over  as  tightly 
as  possible  and  left  for  two  or  three  days  for  the  fumes 
to  do  their  deadly  work.  It  should  never  be  forgotten 
that  carbon  bisulpuide  is  highly  inflammable.  In  its 
use  no  fire  of  any  kind,  a  lighted  cigar,  pipe,  or  lantern 
should  be  brought  near  it.  A  thorough  application  of 
this  kind  will  in  all  cases  prove  an  efficient  and  practi- 
cable remedy,  not  only  against  the  bean  weevil,  but 
against  the  corn  and  other  weevils.  The  cheapness  of 
the  remedy  and  the  readiness  of  application,  strongly 
recommend  it  to  general  use."*" 

THE  RED-LEGGED  LOCUST. 

{Caloptenus  femur-rubrum^  Burm.) 

Various  species  of  grasshoppers  or  locusts  (See  figures 
14,  and  15)  are  at  times  destructive  to  beans  and  other 
garden  and  truck  crops,  eating  the  tender  shoots  and  pods. 

The  Red-legged  Locust  {Caloptenus  femur-rubrum)  'is 
usually  the  most  serious  offender,  and  will  be  the  species 

*See  Bulletin  23,  page  27,  of  this  Station  for  a  more  complete 
discoBBion  of  carbon  bi-snlphide,  and  where  it  may  be  obtained. 


here  referred  to.  The  soggeetions  for  treatmttit,  how- 
ever, will  applj  quite  as  well  to  the  other  speoiee  of  the 
locust  family  aa  to  thia  one,  their  manner  of  feeding  b«> 
ing  quite  alike. 


Fig.  14.— CUcfitmiw  MriUotiu:  adult. 

The  Red-l^ged  Locust  is  quite  generally  distributed 
over  the  United  States,  being  by  far  the  most  abundant 
species,  except  in  certain  high  and  dry  sections  of  our 
country,  where  it  is  replaced  by  a  nearly  allied  speciee. 

DESCRIPTION. 

7hc  Kymph. — ^The  young  locust  is  a  mottled,  brown- 
ish olive  insect,  without  perfectly  developed  wings.  It 
bears  a  close  resemblance  to  the  adult,  and  may  be  more 
easily  recognized  by  reading  the  description  for  the  ma- 
ture form. 

The  Adult. — The  full  grown  Red-lfgged  Locust  meas- 
ures from  three-fourths  to  one  inch  in  length,  with  a 


—Caioptenui/muT-riiliTum:  adult. 


wing  expanse  of  one  and  one-fourth  inchee.  The  gen- 
eral color  of  the  insect  is  a  dirty  olive  and  browru  A 
black  streak  extends  from  the  eyes  along  the  sides  of  the 
thorax.    Along  the  middle  of  the  wing-covers  is  a  row  of 
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dusky  brown  spots.  The  wings  are  transparent,  netted 
with  brown  veins.  The  hindmost  shanks  are  blood  red, 
with  black  spines.  On  the  hindmost  thighs  are  two  large 
spots  on  the  upper  side,  with  the  extremity  black.  On 
the  inside. they  are  yellow.    See  figure  15. 

LIFE  HISTORY. 

The  eggs  are  laid  in  the  ground  in  cocoon-shaped 
masses.  The  female  bores  a  hole  in  the  earth  with  her 
ovipositor,  and  there  deposits  her  eggs,  covering  them 
over  with  a  tough  cementing  substance.  These  hatch 
into  wingless  little  locusts,  which,  eating  the  tender  por- 
tions of  various  plants,  do  considerable  damage,  even  at 
this  early  stage.  After  the  first  moult  the  wings  begin  to 
develop,  which,  after  two  more  moultings,  have  become 
fully  grown,  and  ready  for  use  of  the  now  fully  matured 
insect.  Unlike  the  cut-worms,  the  locusts  pass  through 
no  resting  stage,  but  continue  their  depredations  unin- 
terruptedly throughout  their  whole  life. 

TREATMENT. 

The  best  remedy  against  locusts  and  like  insects  is 
probably  to  be  found  in  the  use  of  poisoned  bran,  sweet- 
ened with  syrup  or  molasses.  Prof.  Davis,  of  the  Michi- 
gan Agricultural  Experiment  Station,  has  found  that 
locusts  eating  of  sweetened  bran  to  which  has  been  added 
sufficient  Paris  green  to  give  it  a  greenish  tinge,  died 
within  twenty-four  hours.  The  poisoned  bran  may  be 
placed  around  promiscuously  in  the  field,  care  being 
taken  that  it  is  not  accessible  to  fowls  or  stock. 

OTHER  INSECTS  AFFECTING  THE  BEAN. 

Among  other  insects  affecting  the  bean  are  to  be 
mentioned  the  Flea-Beetles,  small,  black,  jumping  in- 
sects, eating  holes  in  the  leaves.  These  will  be  consid- 
sered  later,  under  the  head  of  cabbage,  to  which   plant 
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they  seem  to  show  a  greater  partiality.  The  Boll-Wonn 
of  the  cotton  (HeloUhis  armigera)  is  sometimes  foond  eat- 
ing the  pod  of  the  bean.  This  insect  will  be  considered 
as  affecting  the  tomato,  to  which  refer  for  further  informa- 
tion regarding  it. 


INSECTS    AFFECTING    THE    BEET. 


The  beet  plant  affords  food  for  many  species  of  in- 
sects. We  will  consider  here  only  the  more  common 
and  important  ones. 

THE  BLISTER-BEETLE. 

(Epicauta  vittata,  Fabr.) 

The  Striped  Blister-Beetle,  or  "  Old  Fashioned  Po- 
tato Bug/'  is  frequently  a  serious  pest,  eating  the 
leaves  of  the  beet  plant,  as  well  as  those  of  many  other 
garden  vegetables.  These  beetled  are  rather  gregarious, 
feeding  in  large  groups.  They  eat  the  soft  parenchyma 
of  the  leaves,  leaving  the  plants  quite  destitue  of  healthy 
foliage.  .      ' 

DESCRIPTION. 

The  Larva. — ^The  larva  is  an  active  little  creature, 
running  around  on  the  ground,  feeding  on  the  eggs  of 
other  insects,  principally  those  of  the  locvst 

The  AduU, — ^The  beetle  may  be  recognized  by  its 
rather  soft  body  of  a  yellowish  color  above, with  two  black 
stripes  extending  longitudinally  down  its  wing-covers. 
The  body  and  legs  beneath  are  black.  This  insect  is 
about  one-half  inch  in  length.     (See  fig.  16.) 

LIFE   HISTORY. 

The  eggs  are  laid  during  late  summer  or  early  fall, 
in  masses  in  holes  in  the  ground  which  the  female  has  ex- 
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cavated.  As  the  larvse  depend  somewhat  upon  the  eggs  of 
the  locust  for  their  food,  the  female  usually  selects  a  place 
for  depositing  her  ^gs  that  abounds  with  the  egg  cap- 
sules of  those  insects.    The  eggs  hatch  in  the  course  of 


Fig.  IS^^Bpioauta  viUtUa:  adnlt. 

eight  or-ien  days;  the  larvae,  feeding  on  the  locust  eggs, 
attain  their  growth,  and  construct  for  themselves  a  cell 
in  the  ground  and  finally  assume  the  pupa  state.  From 
this  state  they  appear,  under  normal  conditions,  in  the 
course  of  a  week  or  two,  as  adult  blister-beetles,  and  be- 
gin their  depredations  on  the  vegetable  crops. 

TREATMENT. 

Fortunately  but  one  brood  is  raised  each  year. 
Hand-picking  and  destroying  is  a  very  effective  way  of 
getting  rid  of  them.  Paris  green  or  London  purple  may 
be  used,  either  as  a  spray  or  in  the  form  of  powder. 

CUT-WORMS. 

The  various  species  of  cut-worms  referred  to  as  af- 
fecting the  bean,  also  damage  the  beet.  The  same  treat- 
ment is  to  be  employed. 

WIRE-WORMS. 

Not  unfrequently  beets  are  attacked  by  the  wire- 
worms  referred  to  as  affecting  the  bean.  They  injure  the 
beet  by  eating  the  fine  fibrous  rootlets,  and  boring  and 
eating  into  the  root.     This  is  particularly  the  case  when 
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I  the  beets  have  been  planted  in  land  that  is  new,  or  that 

[  has  been  left  uncultivated  for  several  years,    and   has 

grown  up  to  grass.    Their  ravages  may  be  greatly  miti- 
gated by  observing  the  precautions  previously  referred  to. 

OTHER  INSECTS  AFFECTING  THE  BEET. 

Other  insects  affecting  the  beet  are  the  leaf  hoppers, 
bugs,  and  plant-lice,  all  injuring  the  plants  by  piercing 
the  stems  and  leaves  and  sucking  the  juice.  When  these 
become  very  troublesome  they  can  be  kept  in  check  by 
spraying  with  kerosene  emulsion. 


INSECTS  AFFECTINGTHE  CABBAGE 


The  list  of  insects  affecting  the  cabbage  in  this  State 
is  quite  large,  and  their  ravages  are  proportionately  se- 
vere. 

FLEA-BEETLE. 

{Phyllotreta  mttata,  Fabr.) 

Much  injury  is  done  to  the  cabbage  while  yet  in  the 
seed  bed  by  these  small  insects.  Eating  innumerable 
small  pits  in  the  surface  of  the  leaf,  rarely  eating  a  hole 
through  the  leaf,  except  in  the  more  tender  and  thinner 
portions,  they  greatly  interfere  with  the  proper  growth  of 
the  plant.  Their  minute  size  is  well  made  up  for  by 
their  abundance  and  surprising  agility. 

The  attack  of  these  insects  should  not  be  confused 
with  the  attack  of  a  fungus  known  as  ''damping  off". 
This  fungus  causes  the  stems  to  shrivel  up  near  the  soil, 
causing  the  plant  to  fall  over. 

DESCRIPTION. 

The  Eggs, — The  eggs  are  laid  in  groups  of  two  or 
three  near  the  ground  on  the  stems  or  roots  of  cruciferous 
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plants,  the  femalee  gnawing  an  irregular  cavity  in  which 
they  are  deposited. 

The  Larva. — The  larva  is  abont  one- third  of  an  inch 
in  length,  small,  yellowish,  almost  cylindrical,  with  the 
head  of  a  darker  color,  living  underground,  feeding  upon 
the  rooto  of  plants,  and  frequently  doing  much  damage 
in  this  way.     Bee  figare  17,  a,  much  enlarged. 


PIb.  it.— PAyUalKta  oiilala:  a,  1ut«  b,  adult;  mncli  enluged;  hair  liii«  rcprewnta 

uitnntl  leoBth. 

The  Adult. — The  Flea-Beetle  is  about  one-tenth  of 
an  inch  in  length,  oval  in  shape  and  glossy  black,  ex- 
cept on  the  wing  covers,  which  are  each  marked  with  a 
wavy  streak  of  pale  yellow.  Its  posterior  legs  are  strong 
and  well  fitted  for  jumping,  as  the  name  suggests.  Fig- 
ure 17,  b. 

LIFB    HISTORY. 

Thelarvae,  after  attaining  their  proper  growth,  trans- 
form into  pupae  in  earthen  cocoons.  About  seventeen 
days  later  the  beetles  appear,  and  begin  feeding  upon  the 
tender  leaves  of  the  young  cabbage.  The  summer  broods 
ate  sometimes  very  injurious  in  their  larval  state  to  the 
roots  of  the  cabbage,  causing  the  plante  to  wither  and 
die. 
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TREATMENT. 


Dusting  the  plants  with  lime,  ashes,  or  refuse  to- 
bacco will  generally  keep  the  beetles  from  attacking 
them.  A  decoction  of  tobacco  water  made  by  boiling  or 
soaking  tobacco  leaves  in  water  is  a  good  preventive. 
Kerosene  emulsioa  should  be  sprayed  around  the  roots 
and  stems  to  destroy  the  eggs  and  young  larvae. 

HARLEQUIN  CABBAGE  BUG,  OR  CALICO  BACK. 

(Murgantia  histrionicaj    Hohn.) 

This  insect  is  one  of  our  worst  enemies  to  the  cab- 
bage in  the  South.  The  bugs  injure  the  cabbage  by 
puncturing  the  plant  and  sucking  its  juices.  Their 
effects  are  quite  disastrous,  causing  the  plant  to  wither, 
ani  not  mature.  The  combined  attack  of  a  half-dozen 
insects  may  kill  a  plant  in  one  day. 

The  "Calico  Back"  was  first  noticed  in  Texas  in 
1866,  and  hence  is  thought  to  be  a  native  of  that  State, 
or  of  Mexico.  It  is  now  quite  a  common  pest  throughout 
our  country. 

DESCRIPTION. 

The  Eggs, — The  eggs  of  the  Calico  Back  are  quite 
pretty,  much  resembling  minature  barrels.  At  first  they 
are  green  in  color  but  soon  become  white  with  black 
markings,  much  resembling  the  hoop  to  a  barrel;  a  small 
black  spot  on  the  side  indicates  the  bung-hole.  The  ^gs 
are  deposited  on  the  underside  of  the  leaves,  usually  in 
two  rows.     Figure  1 8,  c,  natural  size;  d,  enlarged. 

The  Nymph. — The  young  bug  is  at  first  of  a  yellow- 
ish color ;  it  is  of  an  oval  form  and  somewhat  flattened. 
The  antennae,  now,  are  only  four-jointed,  but  in  the  adult 
are  composed  of  five  joints.  As  the  insect  develops, 
wings  begin  to  grow  out,  and  the  body  becomes  marked 
with  reddish  yellow.      Figure  J  8,  a  and  b. 
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The  AduU. — The  adult  Harlequin  Cabbage  Bug  may 
be  recognized  by  the  gay  harlequin  arrangement  of  the 
black  and  orange  colors  on  its  body.    It  measures  about 


Fig.  IfL-^MwrganHa  hUtrUmioa:  a  and  b,  nymph;  e  and  d,  eggs,  natnral  liM  and 

enlarged;  f  and  g,  adnlt. 

two-fifths  of  an  inch  in  length,  and  somewhat  less  in 
breadth.  It  is  of  an  oval  form,  and  is  very  much  flat- 
tened.    Figure  18,  f  and  g. 

'     LIFE  HISTORY. 

The  eggs  are  said  to  hatch  within  three  or  four  days 
after  being  laid,  and  the  young  to  grow  and  be  able  to 
reproduce  themselves  in  two  weeks.  The  first  laying  of 
eggs  is  usually  deposited  on  the  mustard,  turnip,  or  rad- 
ish plant ;  the  nymphs  from  these  muturing  about  the 
time  the  cabbage  is  heading,  attack  it  and  rear  their 
broods  upon  it. 

In  the  northern  and  colder  portion  of  our  State 
many  of  the  adults  at  the  approach  of  winter  seek  pro- 
tection by  hiding  under  rubbish,  logs,  and  brush,  or 
almost  anything  that  will  afford  them  protection. 

Over  a  considerable  area  of  Florida,  however,  the 
weather  does  not  become  sufficiently  cold  to  drive  the 
insects  to  shelter,  and  they  may  be  found  at  almost  any 
time  during  the  winter  months  feeding  upon  cabbage  and 
rutabaga  plants. 


270 


TREATMENT. 


These  insects  are  particularly  difficult  to  combat;  the 
ordinary  arsenic  poisons  have  no  effect  upon  them,  as  they 
take  their  food  by  sucking  and  not  by  biting.  The  best 
treatment  of  this  pest  is  probably  to  be  found  in  destoy- 
ing  them  in  the  winter  and  early  spring.  During  the 
winter  they  are  greatly  reduced  in  numbers,  and  can  be 
almost  exterminated  by  a  vigorous  and  persistent  attack. 
The  insects  wintering  on  the  cabbage  and  other  plants 
should  be  destroyed  by  the  use  of  kerosene  emulsion,  or 
by  picking  them  off  by  hand.  In  the  northern  part  of 
our  State  where  the  insects  hibernate,  the  fields  should  be 
thoroughly  cleaned  of  all  rubbish  in  the  fall,  that  would 
furnish  them  places  of  retreat.  The  first  insects  appear- 
ing in  the  spring  should  be  destoyed  thus  lessening  the 
parents  for  the  future  offspring.  This  is  best  done  by 
planting  mustard,  radish,  or  rutabaga  plants  early  in  the 
spring,  to  serve  as  catch  plants;  the  bugs  congregating 
here  can  be  destroyed  by  hand-picking  or  spraying  with 
strong  kerosene  emulsion.  The  cabbage  plants  should 
be  carefully  watched,  and  upon  the  first  appearance 
of   the  pest  they  should  be  destroyed  by  hand-picking. 

The  time  of  warfare  should  be  in  early  spring:  much 
can  be  done  at  this  time  with  little  trouble  compared  to 
that  which  must  be  given  later  if  neglected. 

THE  CABBAGE  PLANT-LOUSE. 

{Aphis  brassicse,  Linn.) 

The  Cabbage  Aphis  was  imported  to  this  country 
from  Europe  something  over  a  hundred  years  ago.  It 
has  now  become  quite  widely  disseminated  throughout 
the  United  States. 

As  a  general  thing  they  are  not  sufficiently  abund- 
ant to  attract  attention,  but  sometimes  under  favorable 
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coaditioDB  they  may  become  so  Bamerous  as  to  do  con- 
siderable damage.  They  injure  the  cabbage  and  other 
plants  by  piercing  the  epidermis  with  their  beaks  and 
sucking  up  the  juices,  greatly  reducing  the  vitality  of  the 
plant.  When  exceedingly  numerous  they  may  cause  the 
plant  to  wither  and  die. 

DESCRIPTION. 

The  Nymph. — The  young  Cabbage  Plant-Louse,  is 
quite  small,  considerably  less  than  one-tenth  of  an  inch 
in  length;  it  is  oval  in  shape,  of  a  pale  green  color  which 
is  more  or  less  obscured  by  a  dusting  of  grayish  powder. 
The  legs  and  autennee  are  black. 

The  Adult  Wingksa  Female. — The  wingless  vivi- 
parous female,  differs  from  the  young  in  being 
larger,  more  plump,  and  unwieldy.     Protruding  from  the 


femalsi  mnoh  enlmr^ed;  natunil  Ate  iDdicftted  by  small  figure*. 

caudal  portion  of  the  back  of  the  abdomen  is  a  pair  of 
short  black  "honey-tubes"  which  secrete  a  fluid,  the 
"honey-dew".      Figure  19,  b,  much  enlarged. 

Winged  VivipaTOvs  Female. — The  winged  viviparous 
plant-louse  differs  most  noticeably  iiom  the  wingless  form 
in  the  possessiou  of  wings.  When  at  rest  these  are  held 
back  roof-like  over  the  body,  extending  far  beyood  the 
abdomen.    The  general  color  is  yellowish  green  with  the 
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eyes  and  head  black.    The  legs  are  brown,  and  haiiy^ 
The  honey-tabes  are  dark  brown.     See  figure  19  a. 

Besides  these  forms,  there  are  the  wingless  oviparoos- 
female,  and  the  winged  male. 

LIFE   HISTORY. 

During  the  warmer  portions  of  the  year,  the  winged 
and  wingless  viviparous  females  only,  are  usually  to  be- 
found,  bringing  forth  their  young  alive.     The  fecundity 
of  these  insects  is  quite  remarkable;  a  single  plant-louse 
may  become  the  mother  of  millions  of  children  and 
grand-children  during  a  season.     Upon  the  approach  or 
cold  weather,  or  the  decrease  of  food  supply,  true  males 
and  females  are  produced  and  winter  eggs  are  laid  which 
hatch    the  next  spring  into    the  winged     and    wing- 
less viviparous  females.     In  our  State  it  often  happens 
that  the  food  supply  and  mildness  of  the  weather  allow 
the  louse  to  pass  the  winter  without  the  production  of 
males  and  females,  and  winter  eggs.     Plant-lice  have 
been  kept  in  confinement  under    favorable   conditions 
for   several  seasons  without   the   intervention    of   the- 
winter  eggs.     It  thus  seems  that  these  are  necessary, 
only  when  conditions  are  adverse  to  the  life  of  the  vivi- 
parous forms. 

Plant-lice  have  many  parasitic  enemies  which  serve 
greatly  to  keep  them  in  check. 

TREiLTMENT. 

The  Cabbage  Plant-Louse  may  be  quite  successfiilly 
treated.  Pyrethrum  powder  mixed  in  its  proper  propor- 
tions with  water,  applied  as  a  spray,  with  a  Knapsack 
Sprayer  will  be  found  to  be  quite  effective.  Kerosene  - 
emulsion,  if  properly  diluted  to  about  one-half  strength 
and  applied  as  above,  will  probably  give  satisfactory 
resulte.     In  the  use  of  this  emulsion  on  cabbage,  care^ 
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muBt  be  exercised  to  have  it  sufficiently  diluted  so  that 
it  will  not  blister  the  plant.  Experience  must  here  be 
the  guide;  begin  with  a  weak  solution,  and  note  its  effect 
The  lice  will  usually  all  be  killed  with  a  solution  that 
is  sufficiently  weak  to  have  no  injurious  effect  on  the 
foliage.  Whale-oil  soap  and  tobacco  decoction  are  also 
valuable. 

THE  IMPORTED  CABBAGE  WORM. 

{Pieris  rapsBy  Linn.) 

The  Rape  Butterfly  was  imported  from  Europe  about 
1856.  It  probably  made  its  arrival  in  this  country  with 
a  shipment  of  vegetables  from  England  to  Quebec.  Since 
its  arrival,  it  has  spread  rapidly  southward  and  westward, 
until  now  in  most  localities  it  has  quite  supplanted  our 
native  species  Pieris  protodice.  According  to  Dr.  J.  C. 
Neal,  this  butterfly  first  made  its  appearance  in  Florida 
in  1890.  It  is  now  becoming  quite  common.  The  worms 
or  larvae,  feed  upon  the  cabbage  leaves  quite  riddling  theih 
with  holes. 

DESCRIPTION. 

The  Eggs, — ^The  eggs  are  quite  small  and  when  first 
laid  are  white,  but  soon  become  of  a  yellowish  color. 
They  are  usually  laid  singly,  on  the  under  sides  of  the 
leaves. 

The  Larva. — ^The  cabbage  worm,  full  grown,  is  about 
one  and  one-fourth  inches  in  length,  greenish  in  color, 
with  a  yellowish  line  extending  down  the  back,  and  with 
small  yellow  spots  along  each  side,    (Figure  20,  a.) 

Tlie  Papa, — The  pupa  is  an  inactive  irregularly 
shaped  body  of  a  pale  greenish  color,  marked  with  small 
black  spots.     (See  figure  20,  b.) 

The  Adult, — The  butterfly  is  creamy  white  in  color, 
with  a  wing  expanse  of  about  two  inches.     The  fore- 
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wings  are  tipped  with  black^aod  marked  also  in  the  male 
with  two,  and  in  the  female  with  one  black  dot.  Figore 
20,  male  and  female. 

I.IFK    HISTORY. 

The  inEects,  which  winter  in  the  chryealides,  come 
forth  in  the  spdng,  and  soon  begin  to  deposit  thnir  eggs 
on  the  cabbage  plant.  These  soon  batch  and  the  worms 
beginHo  eat  of  the  foliage.     They   are   voracious  eaters, 


Ftt.  20.~Fltrit  rapm:  m.  Imrr^  b,  pap^  o.  adult  malsi  d,  tamale. 

and  in  the  coarse  of  two  or  three  weeks  have  attained 
their  growth,  and  leaving  the  plant  in  most  cases,  shelter 
under  some  near  protection,  and  transform  into  the  pupa. 
In  this  State,  they  remain  in  this  condition  eight  or  ten 
days,  when  the  chrysalis  splits  open  along  the  back  and 
the  butterfly  escapes.  In  a  few  days  the  newly  hatched 
females  deposit  eggs  for  a  second  brood. 
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TRBATMBNT. 


Fortunately  the  larvaei  when  young  and  most  suscept- 
ible to  insecticides,  are  found  mostly  on  the  outer  leaves 
of  the  cabbage.  It  is  at  this  time  that  the  best  results 
from  treatment  are  obtained.  A  very  cheap  and  effica- 
cious remedy  is  to  be  found  in  the  use  of  Paris  green.  It 
should  be  used  preferably  in  the  liquid  form  in  the  pro- 
portion of  one-fourth  pound  of  Paris  green  to  one  barrel 
of  water,  or  a  teaspoonful  to  a  pail  of  water.  It  should 
be  applied  with  a  spray  nozzle  that  will  insure  a  uniform 
and  even  distribution  of  the  poison.  It  may  also  be  used 
with  good  results  by  first  mixing  with  flour  in  the  pro- 
portion of  one  to  twenty,  and  dusted  on  with  a  Powder 
Gun,  or  through  a  cloth  bag.  While  it  is  hardly  proba- 
ble that  poisoning  would  result  from  eating  matured 
heads  thus  treated,  it  is  advisable  not  to  use  the  arsenites, 
after  the  heads  have  begun  to  form.  Pyrethrum  or 
''Buhach"  may  be  substituted  for  the  arsenites,  as  it  is 
quite  harmless  to  man.  It  may  be  dusted  over  the 
plants,  or  applied  as  a  spray,  one  ounce  of  pyrethrum  to 
three  gallons  of  water.  Diluted  kerosene  emulsion  is  to 
be  recommended  for  use,  until  the  plants  b^n  to  head; 
it  should  then  be  discontinued  as  it  may  taint  the  leav& 
Lime  and  ashes  when  dusted  over  the  leaves  are  also  of 
great  value.  Much  good  can  be  done  by  hand-picking, 
and  catching  the  butterflies  with  a  net. 

THE  SOUTHERN  CABBAGE  BUTTERFLY, 

(Pieria  protodice,  Bd.) 

The  larvae  of  this  butterfly  are  also  quite  destructive 
to  cabbage,  being  among  our  most  common  '^  cabbage 
worms.''  Their  manner  of  feeding  is  essentially  the  same 
.as  that  of  the  preceding  species.    This  insect  is  a  native 


of  the  Uoited  States,  being  mach  more  common  in  the 
Soath  than  elsewhere. 

DESCRIPTION. 

Tlie  Eggn. — The  egga  are  elongated,  pointed,  of  a 
greenish  color,  ahout  three-hundredtha  of  an  inch  in 
length.  They  are  deposited  singly,  on  the  under  sides  of 
the  leaves. 

The  Larva. — The  worm  is  aofl-bodied,  greenish-blue, 
with  four  yellow,  longitudinal  bars  extending  down  it, 
and  sprinkled  with  minute  black  dots.    See  fig.  21,  a. 


Pig.  n.—Pttritpnlodiat:  a.  Imrra;  b,  pnp«  c.  adult  feniKJ*;  d,  DUtle. 

The  Pupa. — The  chrysalis  (see  fig.  21,  b)  is  some- 
what more  than  one-half  inch  in  length,  usually  of  a 
bluish-gray  color,  thickly  peppered  with  black  dots. 

The  Adult — This  butterfly  much  resembles  Pieru 
rapae,  being  of  about  the  eame  size,  and  of  the  same  gen- 


eral  color.  The  markings  of  the  wings  differ,  however, 
in  that  they  are  much  lai^r,  and  have  a  more  aogalar 
outline.     Figure  2],  male  and  female. 

LIFE  HISTORY  AND  TREATMENT. 

The  life  history  of  this  insect  is  practically  the  same 
as  that  of  the  preceding  species.  This  species  is  said  to 
feed  entirely  on  the  cabbage  plant. 

The  treatment  is  the  same  as  for  Pieria  rajw. 
{Pleris  inonml';  L.) 

This  is  another  insect  of  the  genus  Pierin,  the  larvae 
of  which  are  quite  destructive  to  cabbage  in  the  South. 

DESrRIPTIOS. 

Thr  Egij*- — The  eggs  are  of  a  light  yellow  color, 
rather  oval,  about  four- hundredths  of  an  inch  in  length. 
They  are  usually  attached  to  the  leaf  by  their  bases. 


Fig.  ^.—PUtU  momate:  >.  larvK  b.  papa;  c,  adull. 

'Hie  Larva. — The  worm  {fig.  22,  a),  when  full  grown, 
is  about  one  and  one-half  inches  in  length  ;  the  body  is 
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of  a  yellow  color,  marked  with  foar  longitudinal  stripes 
of  a  purplish  tint.  On  each  segment  are  black  spots^ 
and  thinly  distributed  delicate  bristles. 

The  AduU.—lihB  butterfly  (see  fig.  22,  c)  is  our 
largest  species  of  the  genus,  with  a  wing  expanse  of  from 
two  to  three  inches.  In  the  male,  the  front  wings  are 
white  on  their  upper  surface,  and  bordered  with  black. 
On  the  under  surface  of  the  fore-wings  the  color  is  white, 
with  the  border  a  pale  brown  or  ochre  color.  The  hind- 
wings  on  their  under  surface  are  of  a  yellow  ochre  colon 
the  border  pale  brown,  with  a  safron  spot  on  the  base. 
The  body  is  white,  with  the  thorax  of  a  dusky  tinge.  The 
antennae  are  black,  ringed  with  white,  ending  in  a  gr^en- 
colored,  club-like  knob. 

LIFE  HISTORY  AND  TREATMENT. 

The  life  history  of  this  species  is  quite  similar  to  the 
other  species  of  the  genus  Pieris,  previously  discussed. 
The  treatment  is  the  same. 

THE  CABBAGE  PLUSIA. 

{Pliisia  brassicae,  Riley.) 

This  is  a  night-flying  moth,  the  larva  of  which  is 
perhaps  the  greatest  enemy  to  cabbage  and  other  cru- 
ciferous plants  with  which  the  Southern  truck  grower 
has  to  deal.  The  larvae  devour  the  foliage,  and  when 
quite  numerous,  strip  the  head  of  its  outer  leaves,  even 
penetrating  within. 

DESCRIPTION. 

The  Eggs. — The  eggs  are  quite  small,  being  about 
two-hundredths  of  an  inch  in  diameter,  pale  greenish- 
yellow  in  color,  and  somewhat  convex  in  shape. 

2  he  Larva. — The  worm,  when  full  grown,  is  about 
two  inches  in  lengh,  soft-bodied,  greenish  in  color,  usually 
marked   with  lighter  longitudinal  stripes.     It  may  be 
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recognized  from  its  ''looping  up"  when  crawling,  after 
the  manner  of  the  ''measaring  worms."    See  fig.  23,  a. 

The  Pupa. — ^The  pupa,  shown  in  the  figure  (b),  is  a 
brownish,  capsule-like  body,  about  one-half  inch  in 
length,  enclosed  in  a  web  of  silken  threads. 

The  AduU. — The  perfect  insect  is  a  Noctuid  moth, 
with  a  wing  expanse  of  about  one  and  one-half  inches. 


Fig.  23.~PIt«0ia  hrtuticte:  a,  lArvl^  b,  pupa;  c,  adnlt. 


somewhat  resembling  the  adult  of  the  cut-worm.  The 
front-wings  are  of  dark  brown  color,  marked  with  a  white 
silvery  spot,  and  a  v-shaped  mark.  The  hind-wings  and 
body  are  of  a  lighter  shade  of  brown,  the  abdomen  end- 
ing in  a  brush- like  tufl  of  hair.     See  fig.  23,  c. 

LIFE   HISTORY, 

I 

The  female  lays  her  eggs  on  the  leaves  of  the  cab- 
bage plant,  either  singly  or  in  groups.  These  soon  hatch, 
and  the  small  larvae  begin  feeding,  eating  small  holes 
through  the  leaves ;  as  they  become  older  they  eat  out 
large,  irregular  patches.  They  may  penetrate  the^head, 
completely  riddling  it,  or  even  eating  into  the  stalk.     In 
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aboat  three  weeks  the  worma  have  obtained  their  fal) 
growth,  when  they  spin  a  loose,  silken  cx>cood,  and  pass 
into  the  papa  state,  in  which  condition  they  remain 
ahoQt  two  weeks.  Upon  coming  from  the  cocoon  the 
adalt  female  deposita  her  eggs  for  the  next  brood.  Ac- 
cording to  Mr.  Aehmead,  eix  broods  are  probably  raised 
each  8ea«ou  in  this  Stale. 

TREATMENT. 

See  remedies  fur  Pieii'-x  r«yi(n*, 

THE  CABBAGE  PLUTELLA. 
(I'lulclld  cruciftranuii,  Zeller.) 
LarvEB  of  the  Cabbage  Plutella  are  destructive  to 
the  cabbage  plant,  eating  only  the  outer  leaves,  which 
they  seriously  dam^e. 

DEStKIPTION. 

llic  L'in'd. — The  larvd  (fig.  24,  a),  is  a  small,  green 
worm,  a  little  more  than  oae-fourth  of  an  inch  in  length. 


—Pluttlla  crucifirrai 


very  active,  dropping  from  the  plant  when  distnrbed,  and 
suspending  itself  by  a  silken  thread. 

Tlic  Atlnll.—The  moth  (fig.24,  f  and  h),i8quite  small, 
with  a  wiog  expanse  of  five-eighths  of  an  inch,  of  an  ash- 
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gray  color,  asually  with  the  inner  margin  of  the  fore- 
wings  bordered  with  an  undulating  streak  of  lighter 
color,  which,  when  the  wings  are  folded  together,  gives 
a  row  of  diamond-shaped  marks  down  the  central  line. 

TREATMENT. 

Apply  the  remedies  previously  suggested  for  cab- 
bage worms  to  this  insect. 

CUT-WORMS. 

Belonging  principally  to  the  genera,  Agrotis,  Hadena, 
and  MaTnestra.  There  are  a  number  of  species  of  cut- 
worms responsible  for  much  injury  done  to  cabbage 
plants  while  they  are  yet  young.  Under  the  considera- 
tion of  insects  injurious  to  beans,  reference  was  made  to 
these  worms,  and  remedies  suggested.  No  further  men- 
tion need  be  made  of  them  here. 

OTHER    INSECTS    AFFECTING    THE   CABBAGE. 

Besides  the  species  of  insects  previously  mentioned 
as  injurious  to  the  cabbage,  the  following  may  be  men- 
tioned as  being  more  or  less  destructive : 

The  Cabbage-root  Maggot  {Phorbia  brassicae)^  which 
will  be  discussed  as  aiBFecting  cauliflowers;  crickets  (mostly 
Tridactylus  minutm^  Scudder);  the  Cauliflower  Botis  (Botin 
repetitalisy  Grote);  liOCVLsts  (Caloptenus  fetnur-rubrum,  and 
biviitatus)  and  the  large  locust  (Schistocerca  amerkaiia). 
A  species  of  Nematode  worm  {Heterodera  radicicola)  some- 
times seriously  affects  the  roots  of  the  cabbage  and  other 
garden  plants,  giving  them  a  deformed  and  knotty  ap- 
pearance. This  disease  is  usually  known  as  "Root  Knot." 


282 
INSECTS  AFFECTING  CAULIFLOWER. 


The  Cauliflower,  beiog  a  variety  of  the  cabbage,  is 
attacked  by  many  of  the  insect  enemies  of  that  plant 
Owing  to  the  peculiar  requirements  for  the  successful 
raising  of  the  cauliflower,  it  has  not  been  extensively 
grown.  Its  insect  enemies  are  hence  fewer,  though  not 
necessarily  less  severe. 

THE  CAULIFLOWER  BOTIS. 

(Botis  repetUaliSf  Grote.) 

Dr.  A.  Oemler  has  reported  this  insect  to  Prof. 
Riley  as  destructive  to  cauliflowers  in  Georgia,  the  larva 
eating  the  leaves  and  head  and  doing  serious  damage. 
The  insect  occurs  in  our  own  State,  ravaging  the  cauli- 
flower, cabbage  and  like  plants. 

DESCRIPTION. 

The  Larva, — ^The  worm  when  full  grown  measures 
about  three-fourths  of  an  inch  in  length;  is  of  a  pale  yel- 
lowish color,  with  a  darker  shade  along  the  back;  the 
head  is  of  a  deeper  brown  than  the  rest  of  the  body. 

Tfte  Pupa, — ^The  pupa  is  about  two-fifths  of  an  inch 
long,  slender,  of  a  light  brown  color,  the  posterior  end 
terminating  in  a  prolonged  curved  spine. 

The  Adult — The  adult  moth  is  rather  small  and 
delicate,  with  a  wing  expanse  somewhat  less  than  one 
inch ;  it  is  brownish  yellow  in  color,  the  wings  marked 
across  with  two  irregular  brownish  lines,  and  on  each 
fore-wing  two  brownish  dots. 

TREATMENT. 

The  use  of  an  arsenite  will  be  effective,  and  can  be 
used  safely  before  the  plants  begin  to  head.  Fyrethrum 
should  be  used  after  this,  either  in  powdered  or  liquid 
form. 
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THE  CABBAGE-ROOT  FLY. 

{Phorhia  brass^icae,  Bouclie.) 

This  insect,  affecting  Cauliflower  and  cabbage  plants^ 
as  well  as  other  garden  crops,  does  great  damage  in  its 
larval  state  by  eating  the  tender  rootlets,  and  cutting  and 
boring  into  the  main  root.  This  of  itself  is  a  great  drain 
upon  the  vitality  of  the  plant,  but  a  not  unusual  result 
is  that  this  eating  of  the  roots,  aided  by  the  slimy  secre- 
tion of  the  maggots,  opens  the  way  for  rot  and  decay, 
which  soon  terminates  the  life  of  the  plant.  Usually 
within  two  or  three  weeks  after  the  plants  have  been  set 
out  the  attack  of  the  maggots  is  indicated  by  a  checking 
of  the  growth,  wilting  during  the  hottest  part  of  the  day, 
and  by  the  plant  showing  a  sickly  bluish  cast.  These 
symptoms  should  call  for  a  careful  examination  of  the 
roots,  and  treatment  should  at  once  be  applied.  As  the 
maggots  grow  and  increase  their  ravages,  the  plant  be- 
comes yellowish  and  wilts,  and  will  fail  to  form  the 
proper  head.  Treatment  at  this  stage  may  not  ahvays 
recover  the  plant,  but  will  destroy  the  maggots,  which 
should  be  an  important  point.  A  not  unusual  result  of 
the  attack  of  these  maggots  is  a  swelling  of  the  roots, 
producing  what  is  sometimes  known  as  "club  root", 
much  resembling  a  similar  disease  caused  by  a  fungus. 

The  Cabbage-root  Maggot  has  been  known  in  this 
country  since  1856.  It  is  probably  another  one  of  our 
imported  European  pests. 

DESCRIPTION. 

The  Larva. — The  maggot  is  a  small,  white,  footless 
insect,  about  three-fourths  of  an  inch  in  length.  The 
body  is  pointed  towards  the  head,  gradually  becoming 
larger  towards  the  posterior  end,  where  it'  abruptly 
ends.    Figure  25,  a,  enlarged. 
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Till-  I'tipn. — The  pupa  is  an  oval  brown  caiwule 
about  two-teiitli8  of  an  inch  in  length.     Figure  25,  b. 

The  Ailul/.—The  adult  is  a  tHO-winged  fly,  much 
i-cscmbling  the  common  liouse-fly,  but  Fomewbat  smaller: 


-Pliorbiabratii 


it  is  of  on  ash-gray  color,  with  three  black  striiMSJ  on  the 
thorax,  and  a  black  strijie  along  the  back  of  the  abdo- 
men.      Sec  figure  2."),  c,  enlarged. 

LIKE    IirsTOIiY. 

The  insects  pa^s  the  winter  in  the  larval  state  in  the 
roots  of  the  infested  plant,  or  as  a  pupariuni  in  the 
ground,  or  even  in  the  adult  condition.  Early  in  the 
season  the  fcTn'ale  deposits  her  eggs  around  the  stem,  at  or 
near  the  surface  of  tiie  soil.  These  soon  hatch,  the  mag- 
gots at  once  working  their  way  into  the  ground,  feeding 
upon  the  outer  surface  of  the  roots  and  rootlets.  The 
maggots  grow  rapidly  and  soon  pupate.  In  the  course  of 
a  fortnight  the  perfect  insects  ap]  ear.  Several  brooiis 
are  raised  in  a  season,  infesting  tht  plants  from  early 
in  tlie  spring  to  late  in  tiie  fall. 
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TRKATMENT. 

The  use  of  carbon  bi-sulphide  applied  with  the 
McGowen  Injector  as  illustrated  and  described  under  the 
head  of  ^^Spraying  Apparatus'*,  is  no  doubt  the  best  and 
most  practicable  way  of  combating  this  and  other  insects 
of  similar  habits.  Usually  one  treatment  is  sufficient, 
using  about  one  teaspoonful  to  each  plant.  This  will 
make  the  cost  of  the  liquid  about  one  cent  for  ten  plants 
ivhere  carbon  bi-sulphide  is  purchased  in  ten  pound  cans 
or  more.  In  using  the  injector  the  insertion  of  the  tube 
should  be  at  least  three  or  four  inches  from  the  plant,  and 
pushed  obliquely  downwards  until  the  point  of  the  in- 
jector is  just  below  the  roots,  when  the  load  of  carbon 
bi-sulphide  should  be  discharged.  These  fumes  will 
thoroughly  penetrate  the  surrounding  soil,  effectually 
destroying  the  insects.  Where  it  is  impossible  to  use  the 
injector  the  liquid  may  be  applied  in  a  different  way,  as 
suggested  by  Prof.  Cook.  With  an  ordinary  walking 
stick  make  a  hole  in  the  ground  three  or  four  inches 
from  the  main  root  of  the  plant,  and  pour  in  about  one 
teaspoonful  of  the  carbon  bi-sulphide,  quickly  closing  the 
hole  by  pressing  down  the  earth  with  the  foot.  Kero- 
sene emulsion  will  also  prove  of  much  value.  It  should 
be  applied  as  soon  as  the  attack  is  noticed.  The  earth 
should  be  scraped  away  from  the  stalk  and  surface  roots, 
and  the  emulsion  applied  to  the  stalk  and  surrounding 
soil  with  thoroughness.  The  use  of  the  Knapsack  Pumj) 
will  prove  most  satisfactory.  Immediately  after  spray- 
ing, the  earth  should  be  drawn  up  around  the  roots 
again.  Watering  the  plants  with  lime-water  has  been 
recommended.  Tobacco,  applied  either  as  a  decoction  or 
in  the  form  of  dust,  will  be  of  service. 

Plants  that  cannot  recover  from  the  attack  should  at 
once  be  dug  up  and  burned.  The  holes  left  should  be 
treated  with   a  teaspoonful   of  carbon   bi-sulphide,  and 
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€arth  raked  over  to  hold  in  the  fum^.  Where  a  field 
has  become  badly  infested  with  these  insects  it  should  not 
be  planted  to  cauliflowers  or  cabbages  for  two  years.  This 
will  deprive  the  insects  of  their  food  plants,  and  they  will 
be  starved  out. 

OTHER  INSECTS  AFFECTING  CAULIFLOWERS. 

Flea-Beetles  are  at  times  a  serious  pest  to  cauli- 
flowers. These  are  small,  black,  jumping  insects,  eating 
pits  and  holes  in  the  leaves.  For  treatment  see  discussion 
under  cabbage. 

Cabbage  Worms,  larvae  of  Pieris  rapae  and  P  proUh 
dicey  eat  the  cauliflower  in  much  the  same  way  as  they  do 
the  cabbage.  They  may  be  recognized  and  treated  as 
recommended  in  the  discussion  given  in  connection  with 
insects  affecting  that  plant. 


INSECTS  AFFECTING  CELERY. 


THE  TARNISHED  PLANT  BUG. 

{Lygus  lineolariSy  Beauv.) 

The  Tarnished  Plant  Bug  is  at  times  quite  destruc- 
tive to  celery,  feeding  directly  upon  the  tender  white 
stalks  of  the  plant.  Piercing  these  with  its  beak,  it  sucks 
up  the  sap,  leaving  a  large,  brown  wiltod  spot,  which, 
while  stunting  the  growth  of  the  plant,  also  greatly  mars 
its  appearance,  and  hence  affects  its  market  value.  This 
pest  is  to  be  found  in  nearly  every  State  in  the  Union, 
extending  even  down  to  Mexico.  It  is  quite  an  om- 
nivorous feeder,  attacking  nearly  all  kinds  of  garden 
vegetables. 

DESCRIPTION. 

The  Nymph. — The  young  passes  through  three  or 
four  stages  in  reaching  maturity.     In  the  first  two  stages 
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it  is  of  a  greenish  color,  with  no  trace  of  wings.  In  the 
later  stages  the  wings  begin  to  grow  out,  and  a  few  dark 
markings  appear.  The  shape  and  structure  of  the  body 
are  similar  to  that  of  the  adult,  the  description  of  which 
sliould  here  be  referred  to. 

The  Aihdt. — The  adult  bug  is  a  rather  small  in- 
sect, measuring  about  two-fifths  of  an  inch  in  length; 
body  elliptical  in  shape,  and  somewhat  flattened.     The 


F^.  IS.— Lvirnt  linsotnria.-  Adult;  enlvied. 

sexes  differ  in  color,  the  female  being  light  brownish  in 
color,  with  light  yellow  markings.  In  the  male  the  gen- 
eral color  is  dark  reddish  brown,  and  the  markings  are 
usually  absent.     Figure  2(i,  enlarged. 

I.IFK    HISTORY. 

These  insects  hibernate  during  the  winter  under  old 
rubbish,  boards,  and  other  protected  places,  and  early  in 
the  spring  come  out  and  attack  the  early  vegetables.  The 
eggs  are  soon  deposited  and  hatched,  and  the  young, 
sucking  the  juices  of  their  food  plant,  rapidly  grow  into 
adult  insects.  During  the  day  they  are  usually  shy, 
hiding  in  the  heavy  foliage,  darting  from  side  to  side  of 
the  stem,  or  perhaps  taking  flight.  Early  in  the  morn- 
ing they  seem  rather  adverse  to  flight,  and  may  be  more 
■easily  captured  and  destroyed  at  this  time. 
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TREATMENT. 


Many  kinds  of  remidies  have  been  tried  against  this 
bug,  and  not  with  a  great  deal  of  success.  None  of  the 
arsenites  can  of  course  be  used  on  the  sucking  insects. 
Kerosene  emulsion  and  pyrethrum  may  be  used  with  kill- 
ing effect  on  the  insects,  but  owing  to  their  great  activity 
many  escape  its  application,  and  live  to  continue  their 
work  of  destruction.  Preventive  measures  will  keep 
them  greatly  reduced.  The  fields  should  be  cleaned  of 
dead  grass,  rubbish,  and  other  debris,  serving  as  a  winter 
retreat.  Hand-picking  should  be  resorted  to  at  their  first 
appearance  in  the  spring.  This  will  prove  to  be  the 
most  satisfactory  way  of  destroying  them. 

THK  CELlvHY  CATEKPILLAR. 

(Pnpilio  UHiei'toH,  Fabr.) 

The  adult  of  this  caterpillar  is  doubtleas  quite  familiar 
io  all,  being  one  of  the  most  common  of  butterflies  fre- 
quenting the  garden  flowers  throughout  the  summer. 
The  caterpillar  is  destructive  to  celery,  feeding  upon  its 
leaves,  thus  interfering  with  the  assimilative  powers  of 
the  plant.  Papilio  asterias  is  quite  a  common  and  abun- 
dant insect  throughout  this  country,  feeding  also  upon 
parsnips,  carrots,  parsley,  and  other  Umbelliferous 
plants. 

DKSCUIPTION. 

The  Larca. — The  larva  is  quite  large  when  full 
grown,  and  is  readily  recognized  from  its  striking 
color  of  green,  witli  yellow  and  black  in  transverse 
bands.  When  disturbed  it  throws  out  a  pair  of  yellow, 
horn-like  i)roce8ses  from  the  head.  These  are  the  scent 
organs,  and  emit  a  ver\'  disagreeable  ordor,  serving  to 
l)rotect  it  against  its  enemies. 
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The  Piipa. — The  pupa  is  an  irregularly-shaped  body 
of  a  yellowish  or  ash-gray  color.  Projecting  from  the 
head  region  are  two  short  horn-like  protuberances. 

The  AduU. — The  butterfly  is  quite  conspicuous,  hav- 
ing a  wing  expanse  of  over  three  inches.  The  wings  are 
deep  blackish-brown,  ornamented  near  their  outer  edges 
with  two  rows  of  pale  yellow  spots.  The  second  pair 
of  wings  differ  from  the  first  pair  in  having  a  blue-black 
lustre,  the  under  surface  of  each  being  marked  with 
seven  circular  spots  of  an  orange  color.  The  antennae 
are  long,  with  a  club-shaped  knob  on  the  end. 

LIFE   PIISTORY. 

It  is  probable  that  this  insect  passes  the  winter  in 
the  pupa  state,  coming  out  early  in  the  spring.  The 
eggs  are  deposited  on  the  celery  or  othef  plants  of  the 
same  familv,  and  the  larvae  soon  are  hatched  and  at  once 
attack  the  foliage.  They  are  greedy  worms,  and  before 
long  have  completed  their  larval  growth,  and  pass  into 
the  chrysalis.  In  preparing  for  this  state  the  worm  at- 
taches itself  securely  to  some  support  by  the  tip  of  its 
abdomen  and  passes  a  silken  thread  around  its  back, 
fastening  it  on  each  side,  leaving  it  in  the  form  of  a  loop, 
which  will  serve  to  support  the  body.  In  a  few  hours  it 
has  become  an  almost  quiescent  chrysalis.  It  remains  in 
this  condition  from  twelve  to  fifteen  days,  and  then  ap- 
pears as  the  perfect  insect.  Several  broods  are  raised 
each  season. 

TREATMENT. 

Ordinarily  the  caterpillars  will  not  be  sufficiently 
abundant  to  demand  much  attention.  Owing  to  their 
large  size  and  conspicuous  appearance,  hand-picking 
would  be  a  very  expedient  and  satisfactory  way  of  destroy- 
ing them.  Pyrethrum  powder  may  be  used  as  previously 
recommended.  Paris  green  or  other  arsenites  should  not 
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be  used  on  celery,  as  the  settling  of  the  poison  in  and 
around  the  edible  portion  might  become  sufficient  to  pro- 
duce harmful  results  when  eaten. 

OTHER  INSECTS  ATTACKING  CELERY. 

Besides  the  insects  above  discussed  as  injurious  to 
celery  the  following  may  be  mentioned:  Flea-Beetles,  the 
small,  jumping  beetles  which  were  mentioned  as  inju- 
rious to  beans,  beets,  and  cabbage,  are  also  destructive  to 
celery  in  the  plant  bed.  They  gnaw  off  the  epidermis  of 
the  young  plant,  giving  it  a  rough  and  chafed  appear- 
ance. They  should  be  kept  in  check  by  the  use  of  pyre- 
thrum  powder.  The  Zebra  Caterpillar  {Mar)iestra  pida), 
and  other  species  of  cut-worms  also  attack  celery.  Refer 
to  the  discussion  of  these  insects  under  the  head  of  beans 
for  information  concerning  them. 

INSECTS  AFFECTING  THE  SQUASH 


The  squash  has  several  insect  enemies;  the  more  im- 
portant are  here  considered. 

THE  SQUASH  BUG. 

{Anaaa  tristisy  DeGeer.) 

The  Squash  Bugs  when  in  considerable  number  do 
much  injury  to  the  squash  vines  by  sucking  the  sap  with 
their  stout  beaks,  causing  a  wilting  and  stunting  of  the 
plant.  This  insect  is  a  much  too  common  pest  through- 
out  the  United  States. 

DESCIMPTIOX.  ^ 

The  Eggs. — ^The  eggs  are  oval  in  shape,  with  three 
sides  flattened,  giving  them  a  triangular  appearance. 
They  are  laid  on  the  under  or  upper  sides  of  the  leaves, 
in  large  brownish  patches  which  are  quite  conspicuous. 
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The  Nymph. — Soon  after  hatching  the  young  is 
broadly  oval  in  shape,  the  head  and  middle  body  black, 
the  abdomen  an  ochre  yellow,  with  the  antennae  pink. 
In  the  course   of  two .  or   three   days  the  body  color  is 


Fig.  27.— .4na«a  triatis:  Young  nymphs  and  adult. 

changed  to  ash-gray.     The  rest  of  the  body  is  black.  See 
figure  27,  showing  the  nymph  very  y(.ung,  and  older. 

The  Adult, — The  matured  insect  is  a  little  more  than 
one-half  an  inch  in  length;  of  a  blackish  brown  color 
above,  and  a  dirty  yellow  beneath.  It  may  be  easily 
recognized  from  the  figure. 

LIFE    HISTORY. 

The  eggs  which  are  deposited  in  the  early  spring 
soon  develop  into  the  young  nymphs.  These  at  once 
begin  feeding,  sucking  up  the  sap  of  the  plant.  They 
have  the  habit  of  remaining  grouped  together  until  they 
have  nearly  attained  their  growth,  when  they  become 
more  scattered.  Several  successive  broods  are  raised 
during  the  season,  the  mature  bug  passing  the  winter  in 
hibernation.  They  spend  most  of  the  day  in  conceal- 
ment, and  at  the  approach  of  night  come  out  from  their 
various  places  of  retirement  and  begin  to  feed. 

TREATMENT. 

With  this  insect,  preventive  measures  are  of  more 
value  than  direct  treatment.  On  their  first  appearance 
in  the  spring  they  should  be  destroyed  by  hand-picking, 
before  they  have  had  time  to  deposit  their  first  laying  of 
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^ggs-  Much  can  be  done  to  keej)  them  reduced  by  keep- 
ing the  field  well  cleaned  of  rubbish  and  all  that  would 
furnish  them  winter  protection.  Kerosene  emulsipn  and 
pyrethrum  have  not  been  of  much  value.  Burning  up 
the  vines  as  soon  as  the  crop  has  been  gathered,  or  plow- 
ing them  under  early  in  the  fall  will  be  of  much  value 
in  keeping  this  insect  in  check. 

THE  SQUASH  BORER. 

(Marga ronia  n  itida lis.) 

The  Squash  Borer,  or  'Tickle  Worm''  as  it  is 
called  in  the  North,  does  considerable  damage  in  this 
State  by  boring  into  the  fleshy  portions  of  the  squash  and 
cucumber,  and  also  in  eating  the  leaves  of  these  plants. 
It  also  attacks  watermelons  and  njuskmelons.  This 
insect  is  an  indigenous  species  of  wide  distribution,  occur- 
iug  in  the  West  Indies,  United  States  and  Canada. 

DKSCKIPTION. 

The  Larva. — Body  when  full  grown  about  one  inch 
in  length,  and  of  a  yellowish  or  greenish  white  color. 
p]ach  segment  is  marked  with  a  few  elevated  shiny  spots 
with  a  hair-like  bristle  projecting  from  the  center. 

Tlic  Adult. — The  adult  moth  is  quite  a  beautiful 
insect,  the  general  color  being  yellowish  brown.  The 
front-wings  are  each  marked  with  irregular  yellow  spots 
not  reaching  the  J  front  margin,  and  constricted  behind. 
The  inner  two-thirds  of  the  hind-wings  are  marked  with 
this  same  color.  Their  under  surfaces  are  pearly  white. 
The  abdomen  extends  beyond  the  wings,  ending  in  a 
brush-like  tuft. 

LIFE    HISTOKV. 

The  young  larva),  hatching  from  the  eggs,  bore  into 
the  fruit  and  feed  greedily  upon  the  soft,  fleshy  parts.  In 
the  course  of  three  or  four  weeks  they  have  grown  to  full 
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size,  and  when  ready  to  transform,  leave  the  fruit,  and 
find  some  leaf  near  the  ground,  which  they  fold  and  fas- 
ten with  silky  threads;  here  they  spin  their  loose  cocoons, 
and  finally  change  to  slender  brown  pupse.  If  early  in 
the  summer,  the  moth  issues  from  the  pupa  state  in  the 
course  of  eight  or  ten  days,  and  is  soon  ready  to  deposit 
eggs.  Later  in  the  season  the  insects  probably  remain  in 
the  pupa  for  some  months,  passing  the  winter  in  that 
condition.  In  this  8tate  it  is  probable  that  some  of  them 
pass  the  winter  in  the  adult  condition. 

RKMEDIKS. 

The  worms  should  be  picked  off  by  hand  before  they 
have  had  time  to  penetrate  the  squash.  Fruit  known  to 
be  affected  should  at  once  be  gathered  and  fed  to  hogs 
or  cows,  or  disposed  of  in  such  a  way  that  the  worms 
will  be  killed. 

Spraying  the  vines  with  Paris  green  when  attacked 
bv  the  worms  will  be  of  much  value. 

Land  infested  'witli  this  insect  should  not  be  planted 
to  cucurbitous  crops. 

THE  SQUASH  VINE  BORER. 

(Melittia   veto,  West.) 

The  caterpillar  of  this  moth  does  nuicli  injury  to 
squash  vines  by  boring  into,  and  feeding  upon  the  sofl 
interior  tissues  of  the  plant,  often  causing  its  death. 

This  insect  is  widely  di.stributed  throughout  the 
United  States. 

I)KS(RIPTI()N. 

The  Larva. — A  full  grown  borer  mea,sures  from'  one 
to  one  and  one-fourtli  inches  in  length.  The  body  is 
somewhat  flattened,  soft,  and  tapering  to  each  end.  There 
are  ten  wtII  marked  segments.     Skin  is   rather  trans- 
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parent,  showing  the  interior  dorsal  tube  from  the  fourth 
to  the  tenth  segments. 

The  Adult. — The  moth  is  quite  a  showy  insect  with 
a  wing  expanse  of  one  and  one-fourth  inches.  The  hind- 
wings  are  transparent,  fringed  and  margined  with 
brown.  The  thorax  is  of  an  olive  color,  while  the  abdo- 
men is  of  a  deep  orange.  The  fore-wings  are  lustrous 
olive  brown. 

LIFE   HISTORY. 

The  eggs  are  deposited  on  tlie  vines,  near  the  roots, 
by  the  moth.  In  about  seven  days  the  eggs  have  hatched 
into  larvae,  which  bore  into  the  vine,  and  eat  the  suc- 
culent tissues  within.  They  grow  rapidly,  and  their 
presence  soon  becomes  evident  by  a  wilting  of  the  vine. 
When  the  attack  is  very  severe  it  may  result  in  the  death 
of  the  plant.  Attaining  their  full  growth  the  larvae  usu- 
ally leave  the  vine,  and  burrow  into  the  soil  a  little  below 
the  surface,  and  transform  into  the  pupa  state,  and  later 
emerge  as  the  adult  insects. 

TREATMENT. 

An  efficient  method  is  to  cut  out  the  larvae  from 
the  vines.  A  little  experience  will  make  their  detection 
and  removal  quite  easy  and  rapid. 

Fields  badly  infested  with  this  insect  should  not  be 
planted  to  cucurbitous  plants.  A  systematic  rotation  of 
crops  wilj  prove  of  great  value. 

Much  can  be  done  by  fall  plowing,  thus  destroying 
the  larvae  and  pupae. 

THE  STRIPED  SQUASH  BEETLE. 

{Diabrotica  vHtataj  Fabr.) 

Eating  the  foliage  of  the  squash,  cucumber,  and 
melon  vines  this  insect  does  considerable  damage,  injur- 
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ing  these  crops  to  the  extent  of  many  thousands  of  dol- 
lars annually. 

This  ubiquitous  pest  enjoys  a  general  distribution 
throughout  the  United  States. 

DESCRIPTION. 

The  Larva. — This  is  a  small,  slender,  whitish  worm, 
with  the  head  brownish,  about  one-third  of  an  inch  in 
length,  living  among  the  roots  of  the  plants  infested  by 
the  adults.  See  figure  28,  No.  1,  dorsal  view;  No.  2, 
side  view.  The  lines  to  the  left  represent  the  natural 
length. 
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Fig.  7S.^I>iabrotica  viUaUi:  1,  2,  larva,  back  and  aide  views,  line  to  the  left  shows 

natural  lepgth;  8,  adult. 

The  Adult. — A  small  yellowish  beetle,  about  one- 
fifth  of  an  inch  in  length,  with  two  black  stripes  on  each 
wing  cover.     See  figure  28. 

LIFE    HISTORY. 

The  eggs  are  laid  by  the  female  near  the  roots  of  the 
vines  infested.  These  soon  hatch,  the  larvae  feeding  on 
the  tender  rootlets  causing  the  plant  to  wilt  and  perhaps 
finally  die  outright.  When  the  larvae  have  become  fully 
grown,  which  usually  requires  about   one  month,  they 
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leave  the  immediate  vicinity  of  the  roots,  and  each 
making  for  itself  a  little  cavity,  throws  off  the  larval 
skin  and  passes  into  the  pupa.  From  this  state  the  ma- 
tured insect  emerges  in  about  twelve  days.  Several 
broods  are  raised  each  season. 

TREATMENT. 

Where  only  a  few  hills  or  a  small  patch  is  to  be 
protected,  a  sure  protection  is  to  be  found  in  covering  the 
young  plants  with  cotton  cloth,  or  board  covers,  thus 
keeping  the  larva?  from  getting  started  among  the  roots, 
and  subsequently  multiplying.  On  a  large  scale,  the  use 
of  Paris  green,  or  London  purple  mixed  with  five  times 
its  bulk  of  flour,  and  sprinkled  on  the  plants  while  they 
are  wet  with  the  early  morning  dew  will  prove  of  value. 
Instead  of  mixing  the  arsenites  with  flour  they  may  be 
mixed  with  plaster,  or  dry  slaked  lime,  if  desirable.  The 
arsenites  may  also  be  used  in  the  form  of  a  spray. 

• 

INSECTS  AFFECTING  THE  MELON. 


The  insect  enemies  of  the  melon  crop  in  Florida  are 
at  times  quite  numerous  and  severe,  occasioning  consid- 
erable loss  by  their  ravages.  Some  of  the  more  serious 
pests  are  here  considered  with  suggestions  for  treatment. 

THE  COTTON,  OR  MELON  PLANT-LOUSE. 

{Aphis  gossypiiy  Glover.) 

These  small  insects  are  at  times  a  serious  interfer- 
ence to  the  raising  of  water-melons,  and  other  plants  of 
the  gourd  family.  They  attack  the  leaves  and  tender 
growing  stems,  sucking  the  sap  and  causing  the  leaves  to 
curl  and  wither,  and  arresting  the  growth  of  young  vines. 

According  to  Mr.  Pergande,  assistant  in  the  Division 
of  Entomology,  United  States  Department  of  Agriculture, 
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this  insect  embraces  species  that  have  usually  been  con- 
sidered as  distinct.  He  has  examined  thousands  of 
specimens  of  these  supposed  different  species  and  has 
come  to  the  conclusion  that  the  Cotton  Aphis,  Melon 
Aphis,  and  Orange  Aphis  are  one  and  the  same  species, 
and  should  be  known  as  Aphis  gossypvL  Associated  with 
this  interesting  discovery  has  been  the  determination  of 
the  food-plants  of  this  insect,  which  are  remarkably 
varied.  Appended  is  a  list  of  the  more  common  plants 
upon  which  this  aphis  feeds : 

Purslane,  {Portulacca  oleracea);  Pepper-grass,  (Lepid- 
ium  Virginicum);  Dock,  (Rumex  crispus);  Dandelion, 
(Taraxacum  dens-leonis);  Morning-glory ,  (ConvolvuluSj  sp,); 
Button-weedy  {Diodea  teres);  Red  Clover,  {Trifolium  pra- 
tense);  Dwarf  Bean,  {Phaseolus  nanus);  Cotton,  (Gossypium 
herbaceuni):  Pear,  (Pyrus  communis);  Orange,  (OUrus 
aurantium  and  varieties). 

Such  a  large  number  of  food-plants  for  insects  of 
this  class  is  quite  unusual.  Its  explanation  is  to  be 
found  in  the  fact  that  the  winged  viviparous  females  will 
migrate  from  plant  to  plant,  thus  starting  colonies  here 
and  there  on  their  various  food-plants.  At  the  approach 
of  fall,  and  when  many  of  their  faod-plants  becoine 
scarce,  the  winged  viviparous  females  probably  migrate 
to  the  orange  tree,  passing  the  winter  upon  its  gr^en 
foliage.  PVom  here,  they  migrate  again  in  the  spring, 
and  become  distributed  upon  the  different  plants  which 
tliev  attack. 

DESCRIPTION. 

This  insect  may  be  recognized  by  its  general  resem- 
blance to  the  cabbage  plant-louse,  described  on  a  previ- 
ous page. 

The  Nymph. — ^The  newly  bom  lice  are  very  small, 
about  two-hundredths  of  an  inch  in  length ;  the  color  is 
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greenish  yellow.  The  eyes  and  tips  of  the  honey-tubes 
are  brown. 

The  Wingless  Viviparous  Female. — ^Body  of  a  yellow- 
ish color,  about  fonr-hundredihs  of  an  inch  in  lenth ;  the 
eyes  deep  brown,  honey-tubes  black. 

The  Winged  Viviparous  Female. — The  body  is  ovate, 
and  about  fiye-hundredths  of  an  inch  in  length ;  head 
and  thorax  black.  Wings  are  held,  roof-like,  over  the 
body ;  are  transparent,  with  yellowish  veins. 

SSliri  I-IFE  HISTORY. 

VMB39  w''^^    • 

The  biology  of  this  plant-louse  is  much  like  that  of 
the  cabbage-louse.  Besides  the  manner  just  mentioned, 
which  is  employed  by  these  insects  in  the  continuation 
of  their  species  during  the  winter,  and  a  scarcity  of  cer- 
tain food-plants,  winter  eggs  are  laid  by  the  oviparous 
females  in  the  fall,  which,  upon  the  approach  of  spring, 
hatch  into  the  winged  and  wingless  viviparous  forms 
which  devastate  our  vines  and  other  plants. 

TREATMENT. 

Spraying  thoroughly  with  kerosene  emulsion  will 
rove  to  be  an  eflScient  remedy.     Pyrethrum  powder, 
applied  as  a  spray,  will  also  be  quite  satisfactory. 

THE  MELON  BORER. 

{Margaronia  hyalinata.) 

In  early  summer  this  borer  does  much  damage  to 
the  melon  crop  in  Florida  by  boring  into  the  melons  and 
causing  them  to  rot.  The  leaves  and  tender  vines  are 
also  9i  times  attacked  by  these  caterpillars.  This  is  a 
common  and  widely  distributed  insect,  occurring  in  North 
and  South  America  and  the  West  Indies. 
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DESCRIPTION. 


The  Larva, — ^The  worm  is  about  eight-tenths  of  an 
inch  in  length,  of  a  pale  yellowish-green  color,  trans- 
lucent, and  sparsely  haired.    See  figure. 

The  Papa. — Body  slender,  yellowish-brown,  about 
two-thirds  of  an  inch  in  length,  tapering  towards  the 
posterior  end. 

The  Adult, — This  moth  is  quite  a  pretty  insect  The 
wings  are  white,  translucent,  bordered  with  a  band  of 
glossy  brownish-black ;  expanse  about  one  and  one-fourth 
inches.  The  abdomen  is  pearly  white,  ending  in  a  tuft 
of  buff-colored  hair-like  scales.  Legs  white,  excepting 
the  fore-thighs  and  tibise. 

LIFE   HISTORY. 

The  eggs  are  probably  deposited  on  the  vines  or 
leaves  early  in  the  season.  The  worms,  hatched  from 
this  first  brood,  necessarily  feed  upon  the  leaves  and  vines. 
The  second  and  succeeding  broods  are  most  destructive, 
eating  irregular  furrows  in  the  outer  rind  of  the  melon, 
or  just  beneath  it.  They  also  attack  the  soft,  fleshy  por- 
tions, eating  long  galleries,  partly  filling  them  with  their 
excrement.  It  is  in  this  way  that  they  do  most  damage, 
bringing  about  the  souring  and  decay  of  the  melon.  By 
early  summer  the  melon  crop  is  frequently  almost  de- 
stroyed by  the  ravages  of  these  worms,  four  to  six  being 
frequently  found  in  the  same  melon. 

TREATMENT. 

The  first  brood  of  the  worms  that  appears  in  the 
spring,  eating  the  leaves  and  tender  vines,  should  be  de- 
stroyed by  spraying  with  Paris  green  or  London  purple. 
All  melons  that  have  been  infested  should  be  gathered 
and  fed  to  the  hogs,  or  otherwise  treated  in  such  a  man- 
ner that  the  larvae  will  be  destroyed.     Badly  infested 
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fields  should  not  be  planted   to  melons  the    succeed- 
ing year. 

THE  LEAF  FOOTED  PLANT  BUG. 

{Leptoglossus  phyllopus^  Linn.) 

This  common  and  well  known  insect  frequently  is 
the  cause  of  serious  trouble,  by  puncturing  the  stems  of 
plants  and  sucking  their  sap,  causing  them  to  wilt,  and, 
not  unfrequently,  bringing  about  their  death.  It  attacks 
not  only  the  cucurbitous  plant,  but  quite  a  variety  of 
others. 

DESCRIPTION. 

The  Eggs, — The  eggs  are  of  a  golden-brown  color, 
cylindrical,  flattened  below  and  at  the  ends.  They  are 
deposited  in  a  stiff,  cylindrical,  rod-like  row  along  the 
stems,  or  the  midribs  of  the  leaves. 

The  Nymplu — The  young  have  much  the  same  form 
as  the  adult,  but  are  of  a  brighter  red  color,  and  do  not 
acquire  the  leaf-like  expansions  of  the  tibise  until  nearly 
matured.     See  figure  29,  nymph  in  two  stages  of  growth. 

The  Adult. — The  adult  insect  is  about  three-fourths 
of  an  inch  in  length,  of  a  chocolate-brown  color,  marked 
with  a  whitish  band  across  the  folded  wings,  and  a  spot 
of  the  same  color  on  each  of  the  flattened,  leaf-Uke 
shanks.     Figure  29. 

LIFE   HISTORY. 

Hibernating  as  a  perfect  insect,  it  comes  forth  in  the 
early  spring,  and  may  be  found  on  the  blooms  of  the 
strawberry,  peach,  and  other  plants,  usually  paired.  Lfr- 
ter,  eggs  are  laid,  the  young  apptor,  and  attack  the  tender 
shoots  of  various  plants.  The  adults  are  quite  active, 
readily  passing  from  plant  to  plant.  This  bug  seems  to 
have  a  preference  for  the  thistle  (Oirmm),  and  may  usu- 
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ally  be  found,  both  old  and  young,  clustered  in  the  heads, 
and  sucking  its  juices.  Several  broods  are  probably  raised 
each  year. 


Fig.  TO.^LeptogloasuB  phyUopuB:  two  nymphs  on  the  left;  adalt  on  the  rights 

TREATMENT. 

The  destruction  of  this  insect  may  be  most  easily 
done  by  hand-picking.  On  cool,  cloudy  days  these  in- 
sects are  sluggish,  and  advantages  may  be  taken  of  a 
knowledge  of  this  fact,  and  their  destruction  thus  more 
easily  accomplished. 

Thistles,  sun-flowers,  and  like  plants  should  not  be 
allowed  to  grow  near  fields  of  truck  or  garden  crops,  as 
in  these  the  insects  find  their  favorite  breeding  ground. 


INSECTS  AFFECTING  THE    EGG- 
PLANT. 


The  egg-plant  is  comparatively  free  from  insect  ene- 
mies; it  is,  however,  attacked  at  times  by  difierent 
species  of  insects,  of  rather  omnivorous  habits.  Follow- 
ing are  given  the  more  important  species,  with  brief  notes 
concerning  them : 
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THE  COTTON  STAINER. 

(Dysdercus  suturellus,  H.  Schf.) 

The  Cotton  Stainer  is  another  Hemipterous  inaect 
that  attacks  the  egg-plant.  Its  habits  of  feeding  are  quite 
like  those  of  the  Leaf-footed  Plant  Bug,  puncturing  the 
stems  with  its  beak,  and  feeding  on  the  nutrient  sap 
within.  A  wilting  and  tardy  growth  are  evidences  of 
attack.  This  insect  has  long  been  known  in  the  State 
and  the  West  Indies  as  a  serious  pest  to  the  cotton  plan  . 

DESCRIPTION. 

The  Nymyh, — ^The  young  of  this  insect  bears  a  gen- 
eral resemblance  in  form  to  the  adult  It  is  of  a  bright 
red  color,  the  legs  and  anteunsB  being  black.  See  fig- 
ure 30. 

The  AduU^ — ^The  matured  bug  is  rather  variable  in 
size,  but  will  average  about  one-half  inch  in  length.  It 
is  of  an  oblong,  oval  shape,  with  a  preponderating  color 
of  red.    The  wings  are  margined  with  a  band  of  pale 


Fig.  30.— DysdarmM  twtwreUuK  ^f  g,  nymph,  and  adolt;  donal  and  Tentcml  Yi«w. 

yellow  on  their  outer  margins,  and  also  on  their  inner 
margins,  in  such  a  way  that  when  closed  an  X-like  cross 
is  made.    Figure  30,  dorsal  and  ventral  view. 

LIFE   HISTORY. 

It  is  probable  that  the  adult  Cotton  Stainer  hiber- 
nates during  the  winter,  and  early  in  the  spring  deposits 
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eggs  for  the  first  brood.  The  young  grow  rapidly,  and 
soon  are  matured.  They  are  very  prolific,  rearing  sev- 
eral successive  broods  in  a  season. 

TRBATMENT. 

The  most  satisfactory  method  of  destroying  this  in- 
sect is  in  picking  them  off  by  hand.  When  they  become 
very  numerous,  spraying  with  kerosene  emulsion  will 
keep  them  reduced.  They  may  be  successfully  trapped 
with  a  bait  of  cotton  seed.  Small  quantities  of  cotton 
seed  should  be  placed  promiscuously  in  the  affected  field. 
The  insects  which  have  collected  in  these  should  be  de- 
stroyed by  spraying  thoroughly  with  kerosene  emulsion. 

THE  HARLEQIN  CABBAGE  BUG. 

{Murgantia  histrionica,) 

This  bug  which  is  so  disastrous  to  cabbage,  is  also  a 
serious  enemy  of  the  egg-plant  Its  injuries  are  quite 
like  those  of  the  other  Hemipterous  insects  which  have 
been  mentioned,  sucking  up  the  sap  of  the  plant  with  its 
stout  beak. 

For  description  and  treatment  of  this  insect,  refer  to 
its  discussion  on  a  previous  page. 

PENTATOMIDS. 

(Family,  PerUatomidse.) 

Different  species  of  this  family  of  bugs  are  to  be 
found  at  almost  all  times  on  the  egg-plant.  Two  insects 
of  this  family,  the  Gray  Pentatomid  and  the  Green  Pen- 
tatomid,  are  by  far  the  more  common  bugs,  and  are  pro- 
bably quite  well  known  to  all  as  ''stink  bugs",  for,  like 
most  of  the  true  bugs,  they  emit  a  very  disagreeable 
odor,  which  serves  to  protect  them  from  their  enemies. 
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The  Green  Feutatomid  (see  figure  31),  as  the  name 
Bog^estB,  ia  a  green,  broad  bodied,  flattened  bag,  the 
head  and  the  prothoraz  together  forming  a  triangle.  It 
is  about  one-half  inch  in  length.    The  Gray  Pentatomid 


Fig.  K.—Ibgthigatlar  Miarii:  adult. 

(see  figure  32,  young  and  adult),  bears  a  close  resem- 
blance to  the  preceding  insect,  except  that  it  is  of  a  gray 
color,  and  smaller. 

TEEATMEKT. 

The  treatment  for  these  insects  should  be  the  same 
as  that  recommended  for  the  Leaf-footed  Bug,  and  Cotton 
Stainer. 

THE  LEAF-FOOTED  PLANT  BUG. 

{Leptoglossus  phyllopm.) 

This  insect,  previously  described  under  the  head  of 
insects  injurii^  the  melon,  frequently  occasions  serions 


Fit.  Ja.—PmWUoma  pvKctiptA: 


injury  to  the  egg-plant.     The  young  ore  usually  the  more 
numerous  and  harmful,  puncturing  the  tender  shoots 
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and  pumping  out  the  sap,  thus  stunting  the  growth  of 
the  plant.  Hand  picking  of  the  adults  should  be  care- 
fully attended  to,  as  previously  recommended  in  the 
treatment  of  this  insect. 

THE  EGG-PLANT  APHIS. 

(Siphonophora  cucurbitsRy  Middleton.) 

This  small  plant-louse,  when  abundant,  does  serious 
injury  to  the  vines  of  the  egg-plant  Like  the  other  in- 
sects of  the  A.phis  family,  it  sucks  the  juices  from  the 
leaves  and  tender  portions  of  the  plant,  thus  retarding 
its  development  and  production  of  fruit.  We  may  recog- 
nize this  pest  from  the  descriptions  and  figures  given  of 
other  members  of  this  family,  as  the  Cabbage  Plant- 
louse,  and  the  Cotton  Aphis.  For  the  treatment  of  this 
insect,  refer  to  the  treatment  suggested  for  the  Cabbage 
Aphis. 

INSECTS  -AFFECTING  THE  ONION. 


The  insect  enemies  of  the  onion  in  this  State  are 
•fortunately  not  very  numerous.  The  Onion  Maggot,  or 
Fly,  is  perhaps  our  most  serious  pest,  which  at  times  occa- 
sions severe  loss  to  the  onion  grower. 

THE  ONION  PLY.  , 

{Phorbia  ceparv/tn,  Meiger.) 

The  maggot  of  this  fly  lives  in  the  underground  por- 
tion of  the  onion,  feeding  upon  its  substance.  The  onions 
show  signs  of  attack  by  the  leaves  becoming  soft  and 
weak,  often  becoming  yellowish  in  color,  and  eventually 
wilting  down.  Suih  {symptoms  should  call  for  careful 
examination,  and  treatmenti  if  the  pest  be  found.    The 
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Onion-fly  enjoys  a  wide  distribution  both  in  this  country 
and  Europe.  It  is  probably  indigenous  to  that  country, 
and  was  introduced  into  the  United  States  in  some  ship- 
ment of  its  food. 

DESCRIPTION. 

TTie  Eggs, — ^The  eggs  are  elongated,  oval  in  shape, 
white  and  smooth.  They  are  sufficiently  large  to  be 
seen  by  the  naked  eye. 

TTie  Larva. — ^The  larva,  when  it  has  attained  full 
size  is  about  one-third  of  an  inch  long,  glossy,  naked, 
and  of  a  dull  white  color.  The  body  is  elongated,  coni- 
cal in  shape,  the  anterior  end  being  capable  of  consider- 
able extension  while  feeding. 

The  Adult. — ^The  adult  insect,  or  fly,  is  somewhat 
like  the  ordinary  house-fly,  of  an  ash  gray  color,  the  head 
silvery,  with  a  rusty  black  stripe  between  the  eyes.  A 
rather  characteristic  mark  is  to  be  found  in  a  row  of 
black  dots  along  the  middle  of  the  hind  body,  sometimes 
so  united  as  to  form  a  continuous  black  stripe.  These 
markings  on  the  abdomen  are  much  more  noticeable  in 
the  male  than  in  the  female.  The  fly  measures  about  one- 
fourth  of  an  inch  in  length. 

LIFB   HISTORY. 

These  insects  begin  their  depredations  early  in  the 
season  on  the  young  and  tender  onion  plants.  The  e^;8 
are  loosely  deposited  above  the  surface  of  the  ground  on 
the  stem  and  basal  leaves.  Uusually  five  or  six  eggs  are 
deposited  on  the  plant  In  about  a  week  these  ^gs  hatch 
and  the  young  maggots  burrow  downwards  within  the 
leaf  sheath,  leaving  discolored  streaks  to  mark  their  pas- 
sage; penetrating  the  soft  cylindrical  root  they  greedily 
devour  the  interior,  leaving  the  outer  skin;  consuming 
one  plant,  it  is  abandoned  and  another  is  attacked.  About 
two  weeks  are  required  for  the  maggot  to  complete  its 
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growth,  when  it  usually  leaves  the  onion  and  retiring  in 
the  neighboring  soil,  forms  the  pupa,  from  which  it 
emerges  as  an  adult  fly  in  about  a  fortnight.  The  win- 
ter is  probably  passed  in  the  pupa  state  in  the  ground. 

TREATMENT. 

Many  different  remedies  have  been  tried  in  the  treat- 
ment of  this  pest,  and  with  varying  success.  This  insect 
being  of  the  same  genus  {Phorbia)  with  the  Cabbage  Mag- 
got, and  with  practically  the  same  life  history  and  habits, 
many  of  the  remedies  that  are  effective  against  that  in- 
sect will  be  effective  also  against  this  one. 

In  this  case,  as  in  the  case  of  the  Cabbage  Maggot, 
the  best  remedy  is  probably  to  be  found  in  the  use  of 
carbon  bi-sulphide,  but  to  use  it  would  require  a  consid- 
erable amount,  thus  making  it  too  expensive.  Other  less 
expensive  remedies  will  therefore  be  needed.  The  use  of 
carbolic  acid  emulsion  against  this  pest  has  been  attended 
with  considerable  success;  the  emulsion  seems  to  be  quite 
a  strong  killing^agent,  and  may  also  serve  as  a  repelling 
agent,  preventing  the  flies  from  depositing  their  eggs, 
although  this  latter  point  is  in  question.  The  emulsion 
should  be  sprinkled  freely  around  the  plants  as  soon  as 
they  are  up,  and  every  ten  days  thereafter. 

For  the  preparation  of  the  emulsion  we  give  the  pro- 
portions as  used  by  Prof.  Slingerland,  of  the  Cornell  Sta- 
tion, against  the  Cabbage  Maggot : 

Dissolve  one  pound  of  soap  in  one-half  gallon  of 
water  and  thoroughly  emulsify  with  one  pint  of  crude 
carbolic  acid. 

For  use  take  one  part  of  the  emulsion  to  fifty  parts 
water.  This  makes  a  strong  solution  and  may  be  diluted 
if  found  necessary.  Raking  the  surface  soil  temporarily 
from  the  onions  and  thoroughly  spraying  the  stems  and 
bulbs  with  this  emulsion  by  means  of  a  Knapsack  or 
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other  sprayer,  will  also  be  an  expeditious  and  satisfoctory 
way  of  applying  the  emulsion. 

A  mixture  of  lime  and  liquid  manure,  according  to 
Mr.  Dunning,  has  proven  of  much  value  in  fighting  the 
Cabbage  Maggot.  Five  parts  of  fresh  burned  lime  were 
slaked  in  one  hundred  gallons  of  liquid  manure;  this 
was  stirred  ten  minutes  and  afterwards  applied  to  the 
plants  by  means  of  a  sprinkler.  This  same  treatment  for 
the  Onion  Maggot  will  doubtless  be  of  much  value. 

Scattering  dry  unleached  ashes  over  the  beds  as  soon 
as  the  onions  are  up  and  when  wet  with  the  early  morn- 
ing dew  prevents,  to  a  considerable  extent,  the  flies  fix>m 
laying  their  eggs.  A  field  infested  with  this  insect  should 
not  be  planted  to  onions  the  next  year. 

WIRE-WORMS. 

Wire-worms,  to  which  reference  has  firequently  been 
made,  are  at  times  serious  enemies  to  onions,  which  they 
damage  by  eating  the  fine  rootlets,  and  eating  holes  in 
the  bulb. 

Onions  planted  in  new  soil  are  usually  much  more 
severely  attacked  than  those  planted  on  older  land.  The 
precautions  already  alluded  to  in  the  consideration  of 
these  insects  should  be  observed. 


INSECTS  AFFECTING  THE  TOMATO. 

The  growing  of  the  tomato  in  this  State  for  Northern 
markets  has  become  an  industry  of  considerable  impor- 
tance. The  returns  realized,  while  frequently  quite  satis- 
factory, could  be  greatly  augmented  by  the  recognition 
and  proper  treatment  of  the  insects  which  injuriously  afiect 
them.  Following  are  to  be  found  the  more  important 
of  these  pests. 
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THE  BOLL- WORM:  CORN -WORM. 

(Heliothia  armigera,  Hubn.) 

This  insect  is  by  far  the  most  serious  pest  with  which 
the  tomato  grower  has  to  deal.  It  bores  into  the  green 
or  ripe  fruit,  greedily  feeding  upon  the  interior;  or  in 
rare  cases  it  will  attack  the  stem,  boring  into  and  eating 
downwards  in  the  central  pith.  This  usually  results  in 
the  death  of  the  part  affected,  and,  in  case  the  attack  was 
made  on  the  main  stem,  in  the  death  of  the  entire  vine. 
The  amount  of  damage  done  by  these  worms  varies  con- 
siderably in  different  localities,  and  also  in  different  fields 
in  the  same  locality.  Tomato  fields  that  are  somewhat 
isolated,  and  planted  on  new  soil,  seem  to  enjoy  much 
greater  freedom  from  the  pests  than  those  planted  in  older 
fields,  and  in  proximity  to  fields  planted  to  corn. 

The  amount  of  damage  done  by  a  single  worm 
throughout  its  life  is  not  very  definitely  known.  One  worm 
will  not  unfrequently  eat  into  and  destroy  as  many  as 
three  tomatoes  in  a  single  day,  while  two  might  be  con- 
sidered an  average  number.  Many  tomatoes  are  slightly 
eaten  into  and  then  left,  and  another  attacked,  the  worm 
going  from  one  fruit  to  another,  thus  causing  many  to 
rot.  It  is  in  this  way  that  they  do  much  damage,  not 
unfrequently  destroying  one -fourth  or  one- third  of  the 
crop.  In  extreme  cases  the  damage  may  be  even  more 
than  this. 

This  insect  is  quite  a  serious  pest  to  other  crops  than 
the  tomato.  It  is  the  insect  that  is  so  injurious  to  the 
cotton  crop  throughout  the  South,  eating  into  and  destroy- 
ing the  boll.  It  also  attacks  the  corn,  particularly 
garden  corn,  eating  the  leaves,  and  eating  into  the  ear. 
Peas,  beans,  squashes,  and  potatoes  are  also  food  for  this 
insect.    Com,  however,  seems  to  be  its  favorite  food. 

The  Cotton  Boll- Worm  is  quite  widely  distributed 
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over  many  of  the  coaQtriee  of  the  world.  It  is  found  in 
Mexico,  the  Weet  Indies,  Soath  America,  Eorope,  Africa, 
Asia,  and  Aoetralia.  It  is  qaite  an  abundant  insect  in 
the  United  States,  particularly  in  the  South. 

DEBCRIPTION. 

The  Eggs. — The  eggs  are  whitish,  somewhat  oval  in 
shape,  and  sculptured  with  polar  ribs,  and  cross  furrows. 
It  is    about    one-twentieth    of    an    inch   in   diameter. 


They  are  'deposited  here  and  there  on  the  food  plant, 
being  stuck  on  by  a  white,  viscid  substance  secreted  by 
the  moth.     Figure  33,  a  and  b,  much  enlai^ed. 

The  Larva. — The  worm  varies  much  in  color,  from 
pink  to  quite  blackish,  the  blackish  colored  ones  being 
much  more  abundant  in  the  latter  part  of  the  season. 
The  markings  are  also  quite  noticeable;  rather  narrow, 
pale,  longitudinal  stripes  are  unsually  to  be  found  on  the 
body.     When  full  grown,  the  worm  measures  from  one 
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and  one-fourih  to  two  inches  in  length.    See  figure  33,  c. 

The  Pupa. — ^The  pupa  of  the  Boll-Worm  is  oval  in 
form  and  about  three-fourths  of  an  inch  in  length.  In 
pupating,  the  worm  enters  the  earth,  burrowing  down 
three  or  four  inches,  making  an  oval  resting  case  which 
it  lines  with  loose  silk.  Two  or  three  days  after  the  cell 
has  been  completed  the  worm  has  become  the  pupa.  The 
pupa  is  at  first  of  a  beautiful  green  color,  soon  turning 
to  a  polished  light  brown  or  mahogany.     See  figure  33,  d. 

The  AduU, — The  moth  (figure  33,  e  and  f )  is  quite 
a  variable  insect,  both  in  color  and  in  markings.  In 
color,  it  varies  from  a  light  yellowish  gray  to  a  dusky 
yellow.  The  hind-wings  are  bordered  with  a  broad  dark 
band  on  their  outer  margins;  inside  of  this  band  is 
usually  to  be  found  a  white  spot  varying  much  in  size 
and  shape,  see  the  figure.  The  fore- wings  are  frequently 
bordered  somewhat  like  the  hind-wings,  and  marked  with 
a  spot  near  the  centre.  All  of  these  characters  however 
are  quite  variable,  being  almost  absent  in  some,  and  quite 
well  defined  in  others.  When  at  rest,  the  wings  are  not 
held  roof-shaped  over  the  body,  as  is  the  case  with  most 
moths  of  the  Noctuid  family,  but  loosely,  and  slightly 
elevated  so  that  the  inner  margin  of  the  hind-wings,  and 
a  portion  of  the  abdomen  are  visible.  The  wing  expanse 
varies  from  one  and  one-half  to  two  inches. 

LIFE  HISTORY. 

The  insects  in  most  cases  pass  the  winter  in  the  pupa 
state;  a  few  are  said  to  hibernate.  Early  in  the  spring, 
the  moths  firom  these  pupse  deposit  their  ^gs  on  a  variety 
of  plants,  as  early  beans  and  peas.  This  brood  becomes 
at  times  quite  destructive  to  these  crops,  the  larvse  feed- 
ing on  the  pods.  The  succeeding  broods  soon  become 
quite  confused  as  to  the  time  of  appearance.  Adults, 
eggSy   pupa,   and    larvsB  may    all    be    found    in    the 
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field  at  the  same  time.     The  food  for  these  broods  is 
quite  varied. 

Of  all  plants,  the  larvae  seem  to  prefer  the  com,  and 
if  near  corn-fields,  the  moths  deposit  their  eggs  on  that 
plant  In  the  absence  of  this  food-plant,  tomatoes, 
squashes,  tobacco,  and  other  plants  may  be  attacked. 
Feeding  upon  the  com  the  larvse  eat  the  leaves,  quite 
riddling  them  with  holes;  later,  as  the  ear  b^ns  to 
form,  it  is  attacked,  the  worms  boring  into  it,  usually 
near  the  free  end,  and  feeding  upon  the  soft,  milky  grain 
within.  Several  worms  may  be  found  in  the  same  ear, 
though  usually  of  different  sizes.  Becoming  tired  of  one 
ear,  another  is  attacked,  and  still  another,  thus  opening 
the  way  for  the  souring  and  decay  of  com  that  prob- 
ably was  not  seriously  damaged  by  the  attack  of  the 
worms.  Later  in  the  summer,  when  the  com  has  **  set," 
or  become  hard,  it  is  not  so  much  relished  by  the  worms. 
About  this  time  the  cotton  is  beginning  to  form  bolls, 
and  these,  young  and  tender,  are  now  attacked  and  eaten 
into,  and  the  interior  partly  devoured.  The  worms  in 
this  way  do  untold  injury  to  the  cotton  fields,  and  in  cer- 
tain localities  almost  destroy  the  crop.  As  in  the  case  of 
the  corn  plant,  the  worms  do  not  confine  themselves  to 
one  boll,  nor  to  one  plant,  but  pass  from  one  to  another 
quite  readily. 

Perhaps  next  in  importance,  to  the  damage  done  to 
cotton  and  corn,  comes  that  done  to  tomatoes.  As 
soon  as  the  young  fruit  has  begun  to  form  they  are 
attacked  by  the  worms.  This  fruit,  from  its  being  the 
earliest,  is  quite  valuable,  and  is  quite  a  loss  to  the 
grower. 

The  eggs  are  deposited  by  the  moths  during  the 
evening  and  night  on  the  leaves  of  the  tomato  vine.  The 
larvse  are  soon  hatched  and  begin  to  feed  near  the  place 
of  their  birth.     Soon  becoming  restless,  however,  they 
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migrate  here  and  there  over  the  plant  until  a  tomato  is 
founds  which  is  at  once  attacked.  The  smaller  worms 
seem  to  confine  their  attack  to  the  smaller  fruit/  the 
larger,  to  the  older  and  more  mature. 

Concerning  th^  number  of  broods  each  season, 
nothing  can  be  very  definitely  said.  Appearing  early  in 
the  springs  they  continue  until  the  cold  weather  ap- 
proaches. The  number  of  broods  is  hence  greatly  af- 
fected by  the  length  of  the  season.  About  thirty  days 
are  required  for  the  insect  to  complete  its  life  cycle ;  that 
is,  pass  through  all  its  stages ;  so  it  is  seen  that  in  this 
State  there  may  be  probably  six  or  seven  broods. 

The  pupse  of  the  last  brood  remain  in  the  earth  un- 
til the  next  spring.  In  our  State  it  is  not  improbable 
that  many  of  the  insects  pass  the  milder  winters  in  the 
adult  condition. 

TREATMENT. 

Much  time  and  money  have  been  spent  to  find  satis- 
factory remedies  against  this  insect;  but  from  the  fact 
that  the  worm  spends  most  of  its  time  in  the  interior  of 
the  fruit,  it  is  not  easily  gotten  at,  and  treated  with  arsen- 
ites  or  emulsions,  as  are  many  of  our  other  pests.  Hence, 
we  must  resort  to  other  means  than  the  ones  commonly 
in  use. 

Perhaps  one  of  the  best  ways  to  combat  this  insect 

is  to  be  found  in  the  use  of  corn,  as  a  catch  plant.    Hills 

of  early  corn  should  be  planted  in  every  fifth  hill  of  every 

fifth  row  throughout  the  tomato  field.  The  moths  will 
deposit  the  greater  part  of  their  eggs  on  this  com,  which 

should  be  used  as  fodder,  before  the  larvee  have  grown 
large  enough  to  pupate.  This  will  keep  them  greatly  re- 
duced. Something  in  the  way  of  preventive  measures 
may  be  done. 
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All  wormy  tomatoes  which  are  found  daring  the 
picking  over  of  the  patch  should  be  taken  to  the  packing- 
house and  there  sorted  out  and  fed  to  hogs,  or  otherwise 
disposed  of  in  such  a  way  that  the  worms  within  will  be 
destroyed.  Picking  the  wormy  tomatoes  and  throwing 
them  down  in  the  patch  does  not  destroy  the  worms ;  they 
soon  leave  the  fallen  fruit,  and  either  burrow  into  the 
ground  to  pupate  and  later  emerge  as  a  moth  to  deposit 
eggs,  or  else  the  worm  will  again  attack  the  fruit  and 
finish  its  growth. 

Fields  that  have  become  badly  infested  with  this  in- 
sect should  not  be  planted  to  tomatoes,  or  other  plants 
that  inll  furnish  food  for  the  worms.  The  first  brood  in 
the  spring  should  be  destroyed,  as  far  as  possible,  by 
hand-picking.  This  will  greatly  reduce  the  insects  which 
would  otherwise  appear  later,  as  the  descendants  of  the 
first  brood. 

THE  TOMATO  WORM. 

(Phlegethonthts  Carolina,) 

The  tomato  worm,  or  tobacco  worm,  as  it  is  quite  fre- 
quently known,  is  often  found  feeding  upon  the  foliage  of 
the  tomato,  egg-plant,  and  tobacco,  quite  stripping  them 
of  leaves,  and  doing  harm  in  this  way.  This  is  an  insect 
of  quite  general  distribution,  being  found  in  the  United 
States  and  South  America. 

DESCRIPTION. 

The  Eggs, — The  eggs  are  spherical  in  shape,  smooth, 
of  a  yellowish-green  color,  and  are  about  one-twentieth 
of  an  inch  in  diameter. 

The  Larva. — ^The  full  grown  Tomato  Worm  measures 
about  three  or  four  inches  in  length.  The  head  and 
body  are  dark-green,  marked  with  lateral  oblique  white 
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bands  edged  above  with  bluish.  On  one  of  the  candal 
segments  of  .the  back  of  the  worm  there  is  a  slightly 
curved,  horn-like  process  with  which  the  animal  is  er- 
roneously thought  to  produce  a  sting.     See  fig.  34. 

ITAe  Pupa. — Dark  reddish  brown,  about  two  and 
one-half  inches  in  length,  oval  in  form ;  about  four  Mnies 


as  long  as  thick.     The  tongue  case  projects  out  from  the 
head,  not  quite  reaching  the  abdomen.     Fig.  35. 

7'/ifi  Adult. — The  moth  is  a  very  targe  insect,  heavy 
bodied,  with  a  wing  expanse  of  about  five  inches.  The 
general  color  is  browniah-gray.  The  hind-wings  are 
marked   with  two  rather  indistinct  angulated    bands. 


Pig.  S5.— PM«|r(Uu»Uiu  (UTDUna:  pnpk. 


Each  fore-wing  is  usually  marked  at  its  base  with  a  white 
spoL  On  each  side  of  the  abdomen  are  five  orange- 
colored  spots,  bordered  with  black.     See  fig.  36. 
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LIFE   HISTORY. 

The  eggs  are  usually  laid  on  the  under  eidea  of  the 
leaves,  upon  which  the  larvee  are  to  feed.  The  worms 
are  voracious  feeders,  and  eat  large  quantites  of  the  foli- 
age, Bometimea  quite  stripping  the  plant.  They  have 
little  inclination  to  move  during  the  day,  and  on  account 
of  their  resemblance  to  the  foliage  upon  which  they  feed, 


Fig.  X.-PliltgetlumliuM  Carolina:  idult 

are  not  usually  detected  until  the  ragged  leaves  attract 
our  attention.  When  the  worm  has  attained  its  growth 
it  leaves  the  ,plant  upon  which  it  has  been  feeding,  and 
makes  for  iteelf  a  hole  in.  the  ground  several  inches  de^. 
In  this,  it  transforms  to  a  quiescent  chrysalis,  casting 
off  its  larval  skin  aod  becoming  reduced  about  one-third 
iu  size.  It  probably  remains  in  this  condition  during 
the  winter,  or  it  may  be  that  two  or  more  broods  are 
raised  each  season  in  this  State. 

The  moth,  coming  from  this  chrysalis,  is  not  of  itself 
harmful,  as  it  feeds  upon  the  honey  of  flowers,  sucking 
up  the  sweets  with  its  long  tongue ;  but  as  it  deposits  its 
eggs  here  and  there  on  our  plants,  which  will  hatch  into 
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worms,  we  must  still  consider  it  our  enemy.  During  the 
daytime  the  moths  remain  at  rest,  coming  out  early  in 
the  twilight  to  feed  and  lay  their  eggs.  The  moth  much 
resembles  a  humming-bird  in  its  motions  as  it  hovers  over 
the  flower,  making  a  humming  noise  with  its  wings. 
From  this  resemblance,  it  is  sometimes  known  as  the 
^*  humming-bird  moth." 

TREATMENT. 

This  worm  will  hardly  ever  be  so  abundant  as  to 
require  other  means  than  hand-picking  for  its  destruc- 
tion, as  regards  the  tomato.  It  at  times,  however,  be- 
comes quite  injurious  to  the  tobacco  plant.  For  such 
•cases  besides  hand*  picking,  there  is  another  quite  efficient 
remedy  which  we  may  direct  against  the  adult,  and  there- 
by prevent  her  from  laying  her  eggs.  The  adults  are 
partial  to  th|B  nectar  of  the  common  Jamestown-weed 
{Datura  stramonium),  and  we  may  take  advantage  of  this 
habit  and  use  it  to  bring  about  their  destruction.  James- 
town-weed should  be  planted  among  the  tomato  or  tobacco 
plants,  and  into  the  blossoms,  just  before  twilight, 
should  be  poured  sweetened  water  poisoned  with  Paris 
green.  The  moths,  sucking  this  in  their  search  for  nec- 
tar, will  be  killed,  thereby  removing  the  source  of  much 
trouble. 

THE  TOMATO  APHIS. 

{Megoura  solani,  Thomas.) 

This  Aphis  has  been  reported  as  doing  considerable 
damage  to  tomato  vines  in  Florida,  particularly  in  early 
spring,  when  they  may  exist  in  such  numbers  as  seriously 
to  interfere  with  the  development  of  the  plants,  and  in 
extreme  cases  cause  their  death.    This  plant-louse  injures 
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the  vines  by  piercing  the  epidermis  with  its  beak  and 
pumping  up  the  sap,  after  the  manner  of  the  other  plani- 
lice  and  bugs  considered.  This  insect  is  quite  widely  dis- 
tributed over  the  United  States. 

DESCRIPTION. 

The  Nymph, — Body  oblong  in  form,  pale,  with  a 
dark  green  stripe  along  the  middle  of  the  back ;  head 
whitish,  with  the  eyes  brown.  Honey-tubes  loug,  slen- 
der, and  dusky  at  the  tips. 

Winged  Female. — General  color  of  the  body  greenish; 
antennse  dusky;  honey-tubes  extending  beyond  the  abdo- 
men, greatly  enlarged  and  expanded  at  the  tip.  The  tail 
of  moderate  length,  of  about  one-third  the  length  of  the 
honey-tubes.    Wings  with  a  large  elongated  stigma. 

LIFE   HISTORY. 

These  insects  probably  pass  the  winter  in  the  winter 
eggs  laid  by  the  oviparous  females  in  the  fall.  These 
hatch  in  the  spring  into  the  viviparous  females,  which 

■ 

bring  forth  their  young  alive,  all  through  the  warm  sea- 
son. At  the  approach  of  cold  weather  these  viviparous 
forms  probably  give  birth  to  true  males  and  females, 
which  produce  the  winter  eggs. 

TREATMENT. 

The  treatment  recommended  for  the  Cabbage  Aphis 
should  be  applied  in  this  case. 

FLEA-BEETLES. 

While  the  young  tomato  plants  are  yet  in  the  seed- 
bed they  are  attacked  by  these  small  jumping  Flea- 
Beetles.  The  beetles  eat  the  tender  leaves  and  shoots, 
thereby  causing  serious  trouble. 


"n 
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For  description  and  remedies  see  the  discussion  of 
this  insect  under  the  .  head  of  insects  destructive  to 
cabbage. 


SOME  ANIMALS  WHICH   DESTROY 

INSECTS, 


Various  species  of  animals  prey  upon  insects  and 
should  be  encouraged  generally.  The  Sparrow-Hawk 
{Falco  sparverius),  Butcher  Bird .  {Lanius  ludovodanua), 
and  King  Bird  {Tyrannus  carolinensis)^  are  among  the 
valuable  bird  friends.  They  should  be  allowed  to  live 
and  breed  around  the  farm  in  safety. ' 

Our  Common  Toad  (Bufo  lentiginosus),  and  Chamse- 
leon  (Anolis  priTicipalis),  feed  almost  entirely  upon  insects, 
and  do  much  to  destroy  our  insect  enemies. 
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Reel. 


Cabbage. 


I  Oat-Worma  (Larvn; 
lof  the  genera  AgrotU,  \ 
Hfjudena  and  Mtan»- 


Treatment. 


Poiflcmed  bait. 


How  Applied. 


Board  traps. 


.    Bean  WeeTil  {Bru- 
'Chu»  obtoetiM.) 


Carbon   bi-cnlphide. 


Red-L^^ed    Locusti    Poisoned  bran   as 
{OaJUiptmuM     /emur-!  bait. 
rubrum.  \ 


FlearBeetles.  {  Paris  green,  Py- 
<  {PhuUotreta  tnttoia,  .rethrun  powder, 
'and  others.)  I  Lime,  Ashes. 


Wire-worms. 
(EUtteridm.) 


Boll-worm. 
XHeiMihU  armigenk.) 


Blister- Beetle. 
{EpioaiuUi  viUata.) 


Cat-Worms. 
OLarvse    of   Agrotis^ 
\Hadena  and  MameB- 
tin. 

I 

•    Lea  f-h  o  p  p  e  r  s, 
'Bogs,  and  Plant>lice. 

Wire-Worms. 
{EUUeridm.) 


i  Cabbage-Worms. 
•  (Larvae  of  P£«rts  rtmm 
Pi&ns  protodtee.  Pie- 
\ria  monugie,  Pluaia 
l&rosstea;,  Plutella 
I  Orueff<trarum. ) 


Preventive    meaa- 
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Piok  off  by  hand. 


Poison  cabbaffe 
leaves  by  dipping  in 
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I  Death. 
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bin. 
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enough  Paris  green 
to  give  it  a  gre^iish 
tint.  IPlace  around 
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field.  (Keep  away 
fW)m  fowls  or  stock.) 

As  a  spray,  or  in 
the  form  of  powder. 
Dust  on  in  early 
morning. 

Keep  fields  cleared 
of  logs,  brush,  etc. 
thus  lessening  places 
for  laying  eggs. 


Paris  green  or  Lon- 
don purple.  Hand 
picking. 

Same  as  for  bean. 


Keroeene       emul- 
sion. 


Same  as  for  bean. 


Paris  green  or 
London  purple  be- 
fore plants  be^n  to 
head.  Pyrethrum 
after  heading  begins. 


Dilate  Kerosene  j 
emulsion  b  e  f  o  r  el 
plants  begin  to  head. . 

Lime;  ashes. 


In    the    form     of 
spray  or  powder. 

Same  as  for  bean. 
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In    the    form 
spray  or  powder. 


of 


Spray. 


Dust  •  on 
morning. 


in    early 
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How  Applied. 


CabbAge  (Con.)    I  Harlequin  Cabbanl    PrcTentiTe    m 

Bag;    Calico    Back .  i  area . 
(MurgarUia  hUtrion-'t 
iM.) 


Cleaning  fields  of 


trash  in  ftul. 


ing 
iftUl 


Celery. 


Hand  picking  flrsti 
brood. 

!    Planting  catch;    Plant  early  radish. 

plants.  jrutabaga,  or  tnmip 

plants.  Spray  the 
I  insects  which  collect 

I  on  these  with  kero- 

I  Bene  emnlsion. 

'        Cot- Worms.        i    Same  as  for  bean.  !    Same  as  for  bean. 

[(AgrotiB  Hadena  and' 

nuniMStnx.) 


Flea-Beetles.  Ume;  tobacco  dual 

{PtmUointa     viUaia\ 
aadotbers.) 


Dust  on  in   early 
morning. 


.    Dilate  kerosene]    Spray, 
emulsion.  ' 

.    Tobacoo  decoction i    Spray« 

Oabbage-root  Mag<>|    Same  as  fbr  Caali>|    Same  as  for  canli- 
got.  (PhorWa  broMi-lflower.  jfiower. 

em,) 


Cabbage     Plant* 
Iioose.  (Aphis  braattr 

C0.) 

Cauliflower   Botis. 

(BoHs  repetitalM.) 

Locusts,  grass^hop- 
pers.      {CtUop$enu9 

loptenua  bMUatU9t\ 
BehiUtooerca  ameri- 
ecmo.) 


Kerosene  emulsion, 
dilated. 


Same  as  for  eanli- 
flower. 


Spray. 


Same  as  for  cauli- 
flower. 


Same  as  for  bean.      Same  as  for  bean. 


Cauliflower. 


Cabbage-Worms.    {    Same  as  for  cab- 
{fieris   Topm;  P£eri«|bage. 
protodiee.) 


Same  as  for  cab- 
bage. 


got 

\om.) 


Cabbage-root  Mag-;    Carbon  bi-eolphide     Applied   with   the 
>t.  (Phorbia  6ra«n-'  iMcGowen      Injector 

s  explained  under 
eacnption  of  insect. 


Kerosene   emul- 
jsion. 

'    Carbolic     acid 
r  emulsion. 


\    Tarnished  Plant- 
bug  (LyguB  lineolaris) 


PreventiTe 
ares. 


Apply  around  the 
stem  and  roots. 


Keep  fields  well 
cleared  of  rubbish, 
thus  removing  win- 
ter retreats. 


'  Hand  picking  at 
I  first  appearance  in 
spring. 
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TABULATION  OP  THE  INSECTS,  AND  THEIR  TREATMENT. 


PlAats  Attacked. 


Celery  (Con.) 


flquAsh. 


Melon. 


InBect  Enemj. 


Treatment. 


Plea-Beetlee.  Pyretbrum. 

(Phyllotnta      viUatal 
and  oUiers.) 


How  Applied. 


Ae  a  spn^,  or  in 
the  fbrm  of  powder. 


Zebra  Caterpillar. 
(MamettrapiekL) 

Celery  Caterpillar. 
(Paptiio  ogteHoM.) 


Sqoaih  Borer. 
(Margaronia      niH- 
dalit.) 


Sqnaeh  Viae  Borer. 
(MeUUia  eeto.) 


Htriped    Sauaih 
Beetle.     (DicibroHoa 
^viUata.) 


Same  aa  fbr  bean.      Same  as  for  bean. 
Hand  picking. 


Pyrethrnm    when     As  a  spray  or  pow- 
very  abnndan  t.  :  der . 


Paris  green  when     Spray, 
the  worms  attack  the 
▼tnes. 

Rand  picking  be- 
fore the  larTK  enter 
die  sqnash. 


Rotation  of  crops. 


Catting  OQt  the  lar 
Te  from  vines. 


Infested  fields 
should  not  be  plant- 
ed to  cncnroitons 
crops. 


Bi-sniphide  of  car-i    Same  as  for  Cab- 
bon  when  the  roots  bage  Maggot, 
are  attacked.  | 

Preventive    meae-    Infested    fields 
ares.  should  not  be  plant- 

ed   to     cnourbitous 
crops. 

Paris  green,'orLon-     As  powder  mixed 
don  purple.  ,with  5  parts  of  flour, 

lor  spray. 

Cloth  or  board  cov- 
ers where  only  al 
Ismail  area  is  to  be^ 
I  protected. 


Squash  Bus. 
iAnasa  triattt.i 


Melon  Borer.  (Mar- 
garonia hyalivnta.) 


Preventive    meas-     Keep    all    trash 
ures.  ;cleared  ftom  field. 

,    Bum  vines  as  soon 
las  crop  is  gathered. 


Paris  green  fbr  first 
brood  which  may  at- 
tack foliage. 


Spray  thoroughly. 


Destroy  infested 
melons  by  feeding  to 
bogs  or  otherwise. 


Cotton,   or  Melon 
Aphis. 


Kerosene    emul-j 
sion. 


Sprsy. 


{AphiB^gouypiL)    i    Pyrethrnm. 


I    Leaf  Footed  Plant 
Bug.      (Leplogloamis 
hyllopua.) 


? 


Destroy   by    hand 
picking. 
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TABULATION  OP  THE  INSECTS,  AND  THEIR  TREATMENT. 


Plant!  Attacked.        Insect  Enemy. 


Treatment. 


H<yw  Applied. 


Bnr-PlADt. 


Onion. 


Tomato. 


I--- 


,    Harlequin  Cabbage.    Same  an  fbr  cab- 
ibng.  (Murgantia  Au-jbage. 


Same  as  for  cab- 
bage. 


Ckitton  fltainer.     , 
(Dywdtimis     miturel-l 

.kts.) 


Keroeene  emulaion!    Spray. 


'    Cotton 
bait. 


seed     for 


Leaf- Footed  Plantl  Destroy  by  hand 
j  Bng.  (X«e!p(o(pioMu«<picking.  Kerosene 
\Phyttopus.^  emulsion  when  Tery 

abundant. 


Pentatomids. 
iPentaUmUdae.) 


Hand  picking. 
I K  erosene  emulsion 
Iwhen  numerous. 


Egg^Plant  Aphis.   '<    Same  as  for  cab- 
(SipAOfiopAoraciMntr-ibage  louse. 
bitte.) 


Onion-root  Mag- 
got, Onion  Fly. 
(phorbia  eeparum.) 


Carbolic  acid  emul- 
sion. 


Lime   and 
manure. 

Ashes. 


liquid 


Wire- Worms. 
(I^ateridm.) 


Same  as  for  bean. 


■i  -- 


Boll-Worm.      {He-]    Early    corn   as    a 
liothis  armigera ."^        icatch  plant. 


Preventive    meaa- 
ures. 


Flea-Beetle8.(Phy{- 
lotr9ta  viUata  and 
other  species.) 

Tomato  Aphis. 
{Megoura  aolani.) 

Tomato  Worm. 
(Phlegethontht*  caro 
Una.) 


Same  as  for  bean. 


Same  as  for  Cab- 
bage Aphis. 

Hand  picking.  Poi- 
soned sweetened  wa- 
ter fbr  adults. 


Place  small  quan- 
tities of  cotton  seed 
aroimd  in  field. 

Insects  oongregai^ 
ing  on  these  baits 
should  be  kiUed  by 
spraying  with  kero- 
sene emulsion. 

Spray. 


Spray  thoroughly. 


Same  as   for  cab- 
bage louse. 


Spray  thoroughly 
the  stems  and  soil  as 
soon  as  plants  are 
up,  and  continue 
every  ten  days. 

Apply  with  sprink- 
ler. 

Dust  on  in  early 
morning. 

Same  as  for  bean. 


Plant  hills  of  com 
in  every  fifth  hill  of 
every  fifth  row.  Feed 
to  stock  before  the 
worms  pupate. 

Do  not  plant  toma- 
toes near  com  fields. 

Destroy  all  wormy 
tomatoes.  Badly  in- 
fbsted  fields  should 
not  be  planted  to 
tomatoes. 

Same  as  for  bean. 


Same  as  for  cab- 
bage aphis. 

Poison  and  sweeten 
water.  Pour  into 
flowers  of  Jam'stown 
weed  (Datum  stra- 
monium)  just  before 
dark. 


:«6 
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COST  OF  MATERIALS  FOR  MAKING   SPRAYING 

SOLUTIONS,  AND  WHERE  THEY 

MAY  BE  OBTAINED. 


Below  is  given  a  table  showing  the  cost  of  chemicals 
recommended  in  this  bulletin,  when  bought  in  the  quan- 
tity given  in  this  table.  If  a  large  quantity  is  to  be  used 
it  can  be  had  cheaper.  These  chemicals  may  be  obtained 
from  J.  C.  L'Engle,  No.  1  East  Bay  street,  Jacksonville, 
Florida : 

Ammonia  water  (26°  B),  in  7-pound  bottles,  12  cents 
per  pound,  and  20  cents  for  the  bottle. 

Arsenic,  white,  10  cents  per  pound. 

Carbonate  of  Ammonia,  15  cents  per  pound. 

Carbonate  of  soda  (sal  soda),  in  5-pound  packages,  4 
cents  per  pound. 

Carbon  bi-sulphide  (bi-sulphide  of  carbon),  25  cents 
per  pound,  in  1-pound  cans. 

Caustic  soda  (70  per  cent.),  in  50-pound  cans,  7J 
cents  per  pound. 

Cqpper  carbonate,  46  cents  per  pound. 

Copper  sulphate  (blue  stone),  7  cents  per  pound,  in 
10-pound  packages. 

Lime,  quick,  90  cents  per  barrel. 

London  purple,  27  cents  per  pound. 

Napthaline,  8  cents  per  pound,  in  10-pound  cans. 

Paris  green,  35  cents  per  pound. 

Potassium  sulphide,  39  cents  per  pound,  in  5-pound 
packages. 

Pyrethrum,  insect  powder,  21  cent*  per  pound. 

Resin,  Rosin,  $2  per  barrel  of  180  pounds. 

Sulphur  (flowers),  3  cent?  per  pound,  in  50-pouud 
packages. 

Tobacco  dust,  barrels.  3  cents ;  smaller  quantities, 
4  cents. 

Tobacco  stems,  1^  cents  per  pound,  in  50-pound 
packages. 


(uAiiotiixB.  :wo* 
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half  good  muck,  four  tons  per  acre  will  be  valuable.  On 
our  land  at  Lake  City  I  have  used  300  pounds  per  acre 
of  a  mixture  made  up  of  300  lbs  nitrate  of  soda,  400  lbs 
cotton  and  meal,  800  lbs  superphosphate,  500  lbs  muriate 
of  potash,  apphed  in  the  drill,  and  well  worked  in.  Al- 
most any  of  our  high  pine  lands  will  yield  6,000  to  8,000 
pounds  per  acre  of  cassava,  without  any  fertilizer  at  all. 
It  will  be  more  economical  to  give  fertilizer  and  get  12,- 
000  to  16,000  pounds  per  acre. 

SEED. 

In  the  latitude  of  Lake  City,  cassava  has  a  season 
long  enough  to  bloom  and  ripen  some  seed.  This  takes 
a  season  of  about  nine  months  without  frost.  In  the 
neighborhood  of  Fort  Myers  it  will  doubtless  ripen  a  large 
quantity  of  seed  every  year.  The  matter  of  bloom,  and 
of  ripe  seed  from  it,  is  of  no  importance,  except  as  it  in- 
dicates a  long  season  in  which  the  fleshy  roots  may  grow» 
for  the  seed  produced  from  the  bloom  is  not  usually 
planted,  unless,  as  in  the  case  of  the  potato,  one  desires  to 
produce  new  varieties.  Cassava,  hke  sugar  cane,  is  usu- 
ally grown  by  planting  the  tops  or  canes.  These  branch 
irregularly,  and  have  many  knots  or  protuberances,  and 
also  "eyes"  or  buds,  from  which  new  plants  spring. 

These  canes  are  banked  in  the  fall  so  as  to  be  kept  from 
frost.  About  the  tenth  of  March,  in  North  Florida,  they 
are  taken  from  the  bank,  cut  into  pieces  six  to  eight 
inches  long,  with  several  eyes  or  buds  to  the  piece,  and 
these  pieces  are  planted  very  much  as  we  plant  Irish  po- 
tatoes. In  cutting  the  seed  be  carefal  that  the  pieces  are 
not  spht  or  shattered. 

PREPARING   THE   SOIL   AND   PLANTING. 

The  soil  should  be  well  plowed,  as  for  com  or  pota- 
toes.   Lay  off  the  rows  four  feet  apart,  and  the  hills  four 
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feet  apart  in  the  row.  Make  the  furrows,  scatter  the  fer- 
tilizer in  the  furrows,  and  work  it  into  the  soil.  Drop  a 
piece  of  seed  for  each  hill.  If  you  have  plenty  of  seed 
drop  two  pieces  for  each  hill,  as  this  will  insure  a  better 
stand.  Our  men  when  planting  usually  have  bare  feet 
and  step  on  each  piece  of  seed  when  dropped.  This 
presses  it  closely  into  the  soil,  and  firms  the  soil  around 
it,  thus  helping  to  prevent  the  soil  from  drying  out.  Cov- 
er from  three  to  four  inches  deep  by  turning  a  furrow  on 
it.  Run  a  roller  over  the  rows  to  press  the  earth  down. 
If  the  seed  is  covered  with  a  hoe  the  men  should  step  on 
each  hill  as  covered.  A  dry  spell  after  planting  is  apt  to 
dry  the  seed  so  that  it  does  not  grow,  and  this  firming  of 
the  soil  is  an  item  of  importance. 

Some  growers  prefer  to  plant  the  seed  so  that  the  top 
end  of  each  piece  is  just  at,  or  slightly  above,  the  surface 
of  the  soil.  This  would  usually  bring  each  piece  in  a 
slanting  position  in  the  furrow.  This  method  does  not 
permit  the  firming  of  the  soil  so  easily  as  the  one  above 
mentioned. 

SPROUTING   THE   SEED. 

Many  growers  of  cassava  find  a  diflBiculty  in  getting 
a  good  stand.  Some  of  the  buds  have  so  little  vitality 
that  they  do  not  grow.  Or  a  dry  spell  after  planting  dries 
the  seed  out.  Or  ants  and  wood-lice  attack  the  seed  and 
cut  out  the  buds.  To  overcome  these  difficulties  some 
successful  growers  adopt  the  "bedding  system."  The 
pieces  of  seed  are  laid  near  together  on  a  properly  pre- 
pared bed,  covered  lightly,  mulched  with  pine  straw  or 
moss,  and  plentifully  watered  as  often  as  necessary.  Then, 
when  the  buds  have  swelled  and  just  begun  to  sprout, 
plant  in  the  field. 
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CULTIVATION. 

Cultivate  as  for  corn.  Roots  run  near  the  surfisice, 
hence  cultivating  should  be  done  with  care.  After  the 
long  fleshy  roots  begin  to  shoot  out  from  the  collar  or  just 
below,  it  is  specially  important  to  avoid  disturbing  or 
breaking  them.  When  the  plants  shade  the  soil  pretty 
well  cultivation  may  stop. 

Description  of  Plant.  As  may  be  seen  from  Fig. 
l,the  plant  has  a  vigorous  growth.  On  poor  soil  it  reaches 
four  to  five  feet  in  height,  and  on  good  soil  is  even  more 
luxuriant.  The  roots  run  out  from  the  collar  horizontally 
in  all  directions.  They  are  one  and  a  half  to  three  and 
a  half  feet  long;  sometimes  five  feet  long;  from  one  inch 
to  two  and  a  half  inches  in  diameter;  about  the  same  size 
from  end  to  end;  smooth,  brown  in  color,  tapering  to  a 
blunt  point,  having  few  rootlets.  Many  of  them  run  so 
near  the  surface  that  often  the  surface  soil  is  thrust  up- 
ward in  narrow  ridges  by  the  growing  roots.  Some  roots 
run  deeper. 

The  yield  depends  on  conditions.  On  wet  soil  the 
plant  fails  entirely.  On  well  drained,  sandy  soil  of  poor 
quality,  it  yields  from  three  tons  to  ten  tons  of  roots  per 
acre.  On  good  soils  with  fair  fertilization  and  cultiva- 
tion the  yield  is  from  ten  tons  to  twenty  tons  per  acre 
Much  larger  yields  are  sometimes  reported. 

HARVESTING. 

The  horizontal  growth  of  many  of  the  roots  near  the 
surface  is  one  of  the  valuable  qualities  of  cassava,  for  it 
renders  the  harvesting  comparatively  easy.  In  harvest- 
ing, the  tops  may  first  be  cut  about  four  inches  from  the 
ground,  then  a  man  on  each  side  of  the  row  lifts  the 
plant  slightly  by  thrusting  in  a  strong  shovel,  and  the 
.wo  men  grasp  the  top  near  the  ground,  and  with  a  pull 
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lift  the  whole  mass,  with  the  roots  still  hai^ging  to  the 
tops.  If  some  roots  break  off  in  the  ground,  they  are  dug 
separately.  The  roots  may  at  once  be  broken  from  the 
collar  and  hauled  to  the  stables,  pens  or  feeding  lots. 

After  they  are  taken  up  the  roots  blacken  and  sour 
in  a  few  days  in  warm  weather,  hence  it  is  best  to  dig  at 
one  time  only  enough  to  last  the  animals  for  a  day  or  two. 
In  cool  weather  the  roots  will  keep  ten  days  or  more  after 
being  dug,  without  injury.  When  left  in  the  ground  un- 
disturbed the  roots  keep  indefinitely,  when  not  frozen. 
In  Central  and  South  Florida  the  plants  may  be  left  in 
the  ground  from  year  to  year,  the  grower  simply  going 
along  the  rows  and  digging  such  roots  as  are  sufficiently 
grown,  and  leaving  the  plant  to  form  more  roots.  Even 
as  far  south  as  Fort  Myers  the  stems  lose  their  leaves  in 
winter,  but  in  Fort  Myers  and  further  south  there  is  not 
usually  enough  frost  to  kill  the  main  canes,  and  in  February 
these  send  out  a  new  growth.  In  North  Florida  we  usu- 
ally have  frosts  by  the  last  of  November,  or  in  December, 
sufficiently  severe  to  kill  the  leaves  and  canes.  Most 
winters  there  is  not  enough  frost  in  'North  Florida  to 
injure  the  roots  in  the  ground,  hence  these  may  be  dug 
from  day  to  day  as  needed  for  the  stock. 

SAVING   SEED. 

In  North  Florida  the  canes  for  next  year's  planting 
are  stripped  of  leaves  and  smaller  branches,  laid  in  a 
snug  pile  on  a  dry  place  and  covered  with  a  layer  of  hay, 
straw  or  moss,  and  then  with  enough  sand  to  keep  out 
the  frost.  If  the  winter  is  unusually  dry  it  is  best  to  pour 
a  few  pails  of  water  over  the  piles  two  or  three  times  dur- 
ing the  winter. 
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FEBD   FOB   STOCK. 


All  domestic  animals  eat  cassava  and  thrive  on  it; 
Of  the  recently  dug  roots  give  them  what  they  will  eat 
two  or  three  times  a  day.  Horses  and  mules  that  are 
worked  should  have  two  to  four  quarts  of  com  or  oata 
per  day,  and  also  good  hay,  in  addition  to  cassava.  Cows 
increase  in  milk  when  fed  cassava,  and  the'  milk  is  of  ex- 
cellent quality.  Hogs  grow  well  when  fed  cassava,  and 
are  healthy.  They  do  not  get  very  fat,  but  make  excel- 
lent bacon  and  first-rate  hams.  Of  course  very  fat  hogs 
do  not  make  pork  as  palatable  or  desirable  to  most  peo- 
ple as  hogs  of  medium  fatness.  If  very  fat  hogs  are  de- 
sired, they  can  be  fed  corn  a  few  weeks  before  killing. 
Fowls  eat  cassava  eagerly. 

If  much  sand  clings  to  cassava  when  dug,  the  roots 
should  be  washed  before  feeding  them  to  stock.  Of 
course  they  can  be  fed  whole,  but  it  is  better  to  slice  them 
into  pieces  about  one-half  inch  thick.  This  can  be  done 
with  a  spade  or  hatchet.  If  fed  on  a  large  scale,  a 
machine  for  slicing  is  desirable.  In  feeding  fowls  givo 
the  whole  roots.  The  fowls  will  pick  them  when  they 
desire  food. 

FOOD    FOR   MEN. 

A  very  large  number  of  human  beings  get  an  im« 
portant  part  of  their  daily  food  from  cassava.  Through- 
out South  America,  and  in  the  Indian  Archipelago,  it  is 
one  of  the  principal  sources  of  food,  being  prepared  in 
various  ways.  Starch  is  made  from  it  in  great  quantities^ 
and  from  the  starch  the  ordinary  tapioca  is  prepared.  It 
is  not  much  used  in  Florida  for  human  food.  The  roota 
may  be  boiled  and  served  like  potatoes,  in  which  way  they 
are  quite  palatable,  but  as  most  people  prefer  the  sweet 
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potato  or  the  Irish  potato  the  cassava  is  not  popular. 
The  fresh  roots  grated  make  nice  griddle  cakes  and  pad- 
dings. 

FOE   STARCH   AND   GLUCOSE. 

It  seems  altogether  probable  that  as  a  source  of 
starch  the  growing  of  cassava  will  become  an  important 
industry.  The  yield  per  acre  is  so  large  and  the  amount 
ef  starch  is  so  great  that  the  cost  of  production  would  be 
small.  From  the  starch  any  amoui^t  of  tapioca  can  be 
made,  for  which  a  market  can  be  found.  And  glucose 
(grape  sugar),  either  in  solid  form  or  as  a  syrup,  could  be 
manufactured  in  any  amount  desired.  As  the  canes  are 
used  for  seed  the  planting  of  a  large  acreage;  to  supply 
starch  factories,  requires  a  somewhat  large  planting  the 
previous  year  to  provide  the  cane.  Not  much  has  been 
done,  as  yet,  in  growing  plants  from  green  cuttings,  nor 
from  the  seeds  produced  by  the  blooms.  I  do  not  know 
that  anything  has  been  done  to  grow  plants  from  the 
roots,  as  we  grow  sweet  potato  plants.  Perhaps  it  will  not 
grow  in  this  way  at  all.  These  methods  of  propagation 
will  be  tried  at  the  experiment  station  in  the  near  future. 

'     *     '   A  SCRAP  Op  scienob. 

Cassava  belongs  to  the  same  family  of  plants  as  the 
castor  oil  bean  (the  Evphorbiaces^).  There  are  two  species 
which  have  been  widely  cultivated — ^the  bitter  cassava 
and  the  sweet.  The  bitter  cassava  contains  hydrocyannic 
acid  in  sufficient  quantity  to  make  it  poisonous,  yet  it  is 
the  bitter  cassava  that  is  so  extensively  cultivated  in 
South  America,  and  in  some  other  parts  of  the  world,  for 
human  food.  The  poisonous  property  is  easily  dissipated 
by  heat,  hence  cooking  renders  the  cassava  palatable  and 
harmless.  The  botanical  name  of  this  bitter  cassava  is 
Manihot  uHliBsima.    The  sweet  cassava  contains  but  a  very 
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cutnall  amount  of  hydrocyaimic  acid;  not  enough  to  make 
it  either  bitter  or  poisonous.  It  may  be  eaten  freely 
either  raw  or  cooked.  It  is  known  as  Manihot  Aipi.  H 
is  this  sweet  cassava  which  is  cultivated  in  Florida.  No 
report  has  reached  me  that  the  bitter  cassava  is  grown  by 
anybody  in  this  State.  In  books  giving  accounts  of  trop- 
ical countries  cassava  is  often  spoken  of  under  the  name 
of  manioc,  or  mandioca,  or  mandisc.  An  analysis  of  the 
cassava  roots  grown  in  Florida  has  been  made  by  the  D^ 
partment  of  Agriculture  in  Washington  with  the  follow- 
ing results: 

*  ANALYSIS  OF  BOOTS   OP  FLORIDA   CSASSAVA. 

Ash percent,         1.94 

Oil  (petroleum  ether  extract)     ...  "  1.27 

Ether  extract  (resins,  alkaloids,  organic  acid,  etc.) 

per  cent .74 

Alcohol  extract  (amids,  sugars,  glucosids,  etc.), 

percent 17.43 

Crude  fiber per  cent,        4.0S 

Starch •        "  71.85 

Albuminoids  (calculated  from  nitrogen)    "  8.47 

Total 100.73 

The  large  per  cent,  of  sugar  and  starch  shows  the  value 
of  cassava  as  food  for  men  and  for  animals,  and  as  a 
source  from  which  to  manufacture  stardx  and  glucofle. 


' 
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*  8ee  Bulletin  No.  44,  U.S. Department  of  Agrioultare^Divisioik 
of  Chemistry.  ''Sweet  Cassava:  Its  Culture ,  Properties^  and 
Uses."  By  H.  W.  Wiley.  The  Lake  City  Station  has  a  few 
copies  of  Professor  Wiley's  valuable  bulletin.  A  oopy  will  be  sent 
to  any  applicant  until  the  supply  is  exhausted. 
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The  deficiency  in  nitrogenous  matter  would  make  it  best 
to  use  with  it  some  other  food  which  is  rich  in  nitrogen, 
such  as  cotton-seed  meal,  when  fed  to  stock. 

It  would  be  well  for  parties  who  have  cassava  seed 
for  sale  to  advertise  the  same  in  the  Florida  agricultural 
papers.  There  is  some  inquiry  for  it.  The  Experiment 
Station  has  sometimes  given  away  seed,  but  it  is  not  able 
to  do  so  at  present. 

ABOUT  THE   CUTS. 

The  first  cut  is  from  a  photograph  taken  in  October, 
1895  when  the  cassava  was  eight  and  one-half  months  old. 
It  represents  the  average  of  the  field,  and  gives  a  very  good 
idea  of  the  luxuriant  habit,  and  the  general  appearance 
of  the  plant.  This  plant  was  four  feet  six  inches  in  height. 

The  second  cut  shows  the  roots  of  one  cassava  plant,, 
weighing  nineteen  pounds.  A  weight  of  root  greater  than 
this  from  one  plant  is  by  no  means  unusual.  With  a 
longer  season  and  a  better  soil  than  ours,  the  weight 
would  be  much  greater. 

The  third  cut  gives  a  view  of  the  roots  of  seven 
plants  loaded  on  a  wheelbarrow,  the  aggregate  weight  be- 
ing one  hundred  and  nineteen  and  one-half  pounds. 
From  these  two  cuts,  showing  the  roots,  the  general 
character  of  the  roots  is  clearly  seen. 

The  last  cut,  of  the  plant  with  roots,  taken  up  just 
after  a  frost  and  before  the  leaves  fell,  is  given  for  the  pur- 
pose of  showing  the  branching  of  the  stems  and  their 
knotty  appearance.  It  shows  also  the  arrangement  of  the 
leaves  on  the  stems,  and  the  usual  horizontal  position  of 
the  roots,  near  the  surface.  For  the  photographs  from 
which  the  cuts  were  made,  I  am  indebted  to  Prof.  P.  H. 
Bolfs  and  Mr.  A.  L.  Quaintance.  * 
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THE  VELVET  BEAN. 

Early  in  1895,  my  attention  was  called  to  a  "pea" 
which  was  reported  to  grow  luxuriantly  in  poor  soil,  to 
give  a  large  amount  of  forage,  to  yield  an  unusual  amount 
of  peas,  and  to  be  eaten  readily,  both  forage  and  peas,  by 
all  stock.  The  gentleman  who  reported  this  pea  has  no 
name  for  it.  Afterwards,  the  same  plant  was  found  in 
Lake  City  and  in  other  places  in  Florida,  grown  as  an  orna- 
mental on  trellises  for  shading  piazzas,  under  the  name  of 
the  Velvet  Bean.  Enough  seed  was  secured  from  the  first 
reporter  to  plant  about  a  quarter  of  an  acre,  on  very  poor 
soil.  The  soil  was  prepared  as  for  corn.  The  peas  or 
beans  were  planted  in  rows  three  feet  apart,  and  about  one 
foot  apart  in  the  row.  No  special  cultivation  was  given 
it ;  just  kept  free  from  weeds  by  the  use  of  a  cultivator 
and  hoe  until  the  plants  shaded  the  ground.  It  proved 
to  be  a  rampant  grower.  The  ground  was  covered  with  a 
close  mass  of  vegetation.  It  began  to  bloom  in  August, 
producing  long  clusters  or  racemes  of  somewhat  large 
purple  flowers,  which  were  quite  ornamental.  The  bloom 
was  followed  by  plump  pods  of  rich,  dark  green,  covered 
with  a  close  down,  like  velvet,  whence  probably  comes 
the  name  of  "  velvet  bean."  Before  frost  in  November, 
a  square  rod  of  the  vines  and  pods  gave  ninety-three  pounds 
of  green  forage,  or  16,680  pounds  per  acre.  I  did  not  cure 
it  into  hay,  but  it  would  probably  have  dried  into  between 
two  and  three  tons  of  hay  to  the  acre.  All  stock  readily 
ate  the  green  forage,  including  pods  with  beans. 

The  pods  are  very  thick  and  leathery ;  do  not  crack 
open  when  ripe,  and  are  difficult  to  open  by  hand.     The 
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pods  contain  from  three  to  five  large,  plump,  fine-looking 
beans,  irregularly  colored  with  purplish  and  brownish 
patches.  The  foliage  is  much  like  that  of  other  beans. 
The  vines  grow  from  ten  to  twenty  feet  in  length.  Left 
on  the  field,  they  retain  the  leaves  and  pods.  The  space 
planted  to  this  bean  has  been  black  with  the  leaves  and 
pods  ever  since  the  frosts  killed  the  vines  early  in  Decem- 
ber. The  beans  that  were  ripe  when  frost  came  are 
apparently  not  injured  by  the  winter's  exposure  in  the 
fields. 

I  have  not  been  able  to  learn  the  botanical  name  of 
the  plant.  Probably  it  was  introduced  as  an  ornamental 
climber.  It  may  have  come  years  ago  from  the  Patent 
Office,  or  more  recently  from  the  Department  of  Agricul- 
ture. It  seems  worthy  of  further  trial.  Those  desiring 
seed  can  procure  it  as  mentioned  below. 

VALUE   FOE   STOCK. 

An  analysis  of  the  beans,  not  including  the  shells  or 
pods,  made  by  Prof.  A.  A.  Persons,  gave  the  following  re- 
sults : 

Analysis  of  the  velvet  bean — 

Moisture,  at  100^  C    .    .    .    .  11.93  per  cent. 

Crude  ash 2.02  per  cent. 

Crude  protein 18.81  per  cent. 

Albuminoid  nitrogen     .     .     .2.87  per  cent. 
Crude  fat  (ether  extract)  .     6.29  per  cent. 

Crude  Fiber 7.46  per  cent. 

Nitrogen  (free  extract)     .     .      .  53.60  per  cent. 

The  analysis  is  of  an  air-dried  sample.  Calculated 
to  a  water-free  basis,  and  compared  with  an  analysis  of 
the  cow  pea  under  the  same  conditions,  the  following  fig- 
ures express  the  relative  composition  of  the  two : 
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Velvet  Bean.  Cow  Pea. 

Ash 2.29  10.50  per  cent 

Protein    ....  21.36  14.30  per  cent. 

Fat    .     .     .     ;     .     7.14  2.60  per  cent. 

.   Fiber     .      .     ,     .     8.46  29.00  per  cent 

Nitrogen  (free  ex't)  60.75  43.60  per  cent 

The  nutritive  ratio  of  a  ration  expresses  the  ratio  of 
digestible  protein  to  digestible  carbohydrates  contained 
in  it. 

The  nutritive  ratio  of  the  cow  pea  is  about  1.3.  It 
is  impossible  to  assign  a  definite  nutritive  ratio  to  the 
velvet  bean,  for  the  reason  that,  so  &r  as  I  am  aware,  its 
percentage  of  digestibility  has  never  been  determined. 
The  only  manner  of  accomplishing  this  is  by  means  of 
practical  feeding  experiments  with  stock.  It  is  hoped 
that  this  may  be  done  in  the  near  future. 

Assuming  l^he  digestibility  of  this  velvet  bean  to  be 
equal  to  that  of  the  cow  pea,  it  will  be  found  that  it  com- 
pares quite  favorably  with  the  latter,  and  since  it  grows 
luxuriantly  in  different  sections  of  the  State,  and  since 
stock  are  known  to  feed  upon  it  with  great  relish,  it  may 
perhaps  play  a  prominent  part  as  a  forage  crop  in  Flor- 
ida in  the  future. 

It  is  to  be  classed  among  those  feedstufis  which  are 
especially  rich  in  nitrogen  (protein  substances).  A  feed- 
ing stuff  so  rich  in  nitrogen  should  not  be  fed  alone,but 
in  conjunction  with  some  coarse  fodder  containing  a  much 
larger  proportion  of  carbohydrates  (starch,  etc.),  such,  for 
example,  as  corn  fodder. 

MB.    A.   p.   KKWHEART's  EXPERIENCE. 

Mr.  A.  p.  Newheart,  of  Ocoee,  Fla.,  of  wliom  I  ob- 
tained the  seed  planted  at  the  station  at  Lake  City,  calif 
the  plant  a  pea.     He  writes  as  follows : 
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"Your  letter  is  at  hand.  At  your  request  I  will 
state  that  I  know  nothing  of  the  origin  of  the  pea,  and 
can  find  no  one  among  the  old  settlers  that  has  Uie  least 
kiiowledge  where  the  pea  came  from.  It  has  been  planted 
here  some  twenty  years,  solely  as  coverings  for  trellises 
and  unsightly  places.  My  first  experience  with  it  was  to 
shade  a  pinery.  I  planted  about  a  quart  at  the  posts  of 
the  frame,  which  were  ten  by  sixteen  feet  apart.  They 
grew  so  luxuriantly,  and  so  completely  shaded  the  pines, 
that  I  was  compelled  to  cut  and  tear  away  the  vines  in 
places  to  let  in  the  air  and  sunshine. 

"  The  abundance  of  foliage  and  vine,  so  completely 
covering  the  ground  after  the  frost,  suggested  the  idea  of 
planting  them  in  the  orange  grove  as  a  manure,  instead 
of  buying  commercial  fertilizer.  The  result  was  so  satis- 
factory that  I  was  induced  to  extend  my  experience  to 
another  grove.  I  think  I  can  safely  say  that  no  one 
could  show  up  finer  growth  for  the  age  of  the  trees  than 
mine  at  the  time  of  the  last  freeze.  My  land  is  high  pine 
soil,  light  sand.  My  opinion  is  that  the  pea  will  do  best 
on  dry  land  if  planted  in  March  or  April.  My  method 
is  to  plant  at  the  first  plowing,  and  to  drop  the  seed  every 
fourth  or  fifth  furrow,  from  three  to  five  peas  in  a  place 
one  foot  apart,  and  cover  with  the  following  furrow. 
Nothing  more  was  done  until  the  pea  vine  commenced 
running.  About  this  time  the  grass  was  three  to  four 
inches  high.  The  cultivator  was  then  used,  but  only 
once.  After  they  get  a  good  start  it  will  require  about 
one  day  to  throw  the  vines  back  from  the  trees  of  a  five- 
acre  grove. 

"I  think  it  will  easily  average  eighteen  bushels  of 
peas  to  the  acre.  But  I  place  much  more  value  on  the 
vines  for  the  amount  of  mulch  produced,  and  the  saving 
of  time  and  money  in  cultivating  groves.  I  think  after 
the  peas  have  been  on  the  land  for  two  or  three  years,  it 
would  be  well  to  apply  some  potash. 

"I  will  have  about  200  bushels  this  year,  would  like 
to  sell  some.  I  sold  last  season  for  (2.00  to  (2.50;  will 
sell  this  season  at  (1.25  in  hull;  (1.50  if  shelled.  Free 
on  cars. 
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MR.   green's   BXPERIBNCB. 

Mr.  W.  C.  Green,  of  Orlando,  has  tried  the  velTOt 
bean,  and  is  strongly  impressed  in  its  favor.  He  writes 
as  follows : 

"Last  summer  when  I  was  plowing  a  small  piece  of 
ground  a  neighbor  gave  me  a  handfuU  of  'Velvet  Beans.' 
I  planted  them  in  the  furrow  as  I  went  along,  and  cov- 
ered them  with  the  next  furrow,  then  plowed  four  more 
furrows  and  planted  another  row.  There  were  in  all  about 
sixty  hills.  Last  November,  just  before  frost,  I  picked  off 
the  beans,  and  much  to  my  amazement,  found  they  pro- 
duced six  measured  bushels  of  beans  in  the  pod.  The 
vines  covered  the  earth  deep  for  a  wide  distance.  When 
I  fed  them  to  my  cows  and  horses  they  all  ate  them 
greedily.  I  fed  them  a  few  of  the  beans  separately  and 
these,  also,  were  eaten  with  greed.  I  figured  that  an  acre 
of  them,  at  that  rate,  would  produce  a  valuable  amount 
of  stock  feed.  They  had  no  attention  whatever,  and  had 
a  lively  contest  with  the  crab  grass  for  ascendency,  but 
they  soon  'got  away'  with  the  grass  and  completely  over- 
slaughed it.  However,  they  grew  on  land  that  I  had 
planted  onions  on  and  had  fertilized  well,  and  so  might 
not  do  quite  so  well  on  unfertilized  land,  but  I  feel  sure  they 
will  produce  far  more  than  any  bean  that  I  have  seen 
grown  here,  and  bring  an  immence  crop  of  forage  or  vines 
to  turn  under  for  fertilizer,  and  so  are  a  great  renovating 
crop. 

''As  this  is  not  a  good  grain  raising  country,  and,  as 
a  consequence,  we  have  to  buy  large  amounts  of  oats^ 
bran,  etc.,  for  our  stock,  it  has  struck  me  that  this  bean 
furnishes  a  solution  of  the  feed  question,  and  when  ground 
would  furnish  the  best  and  cheapest  food  for  all  kinds  of 
stock  that  we  can  passibly  find,  fed  in  connection  with 
cassava  roots,  artichokes,  beggar  weed,  etc.  I  have  beer 
casting  about  for  some  time  for  something  for  this  pui 
pose,  and  am  planting  cassava,  artichokes,  etc.,  with  i 
view  of  shutting  off  this  great  expense  for  feed,  and  1 
would  like  to  know  how  it  would  do  to  grind  up  thef» 
beans  with  the  pods  on,  as  we  do  corn  in  the  cob  in  tl: 
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North,  and  feed  them  to  stock  in  tTiat  condition.  What 
do  you  think  ?  If  it  would  do,  it  seems  to  me  that  the 
velvet  bean  must  be  just  the  thing  to  fill  the  place  of  im- 
ported grain,  etc.  I  am  filling  all  my  land  with  beggar 
weed  in  addition  to  the  above,  and  intend,  if  possible,  to 
shut  out  all  outgo  for  stock  feed.  I  forgot  to  say  that 
these  beans  are  very  difficult  to  shell,  the  pod  being  ex- 
tremely tough  and  leathery,  and  this  makes  it  very  de- 
sirable to  have  them  ground  pod  and  all,  and  so  save 
great  labor." 

What  Mr.  Newheart  savs  above  of  the  value  of  this 
bean  for  planting  in  groves  to  shade,  mulch  and  fertilize 
the  ground  is  worthy  of  careful  consideration.  If  groves 
can  be  kept  in  fine  condition  by  growing  this  bean,  or 
some  other  plant  or  plants,, between  the  rows  of  trees,  a 
very  large  sum  of  money  can  be  saved  to  the  fruit  growers 
of  the  State. 

Mr.  Green's  suggestions  as  to  forage  and  grain  for 
stock  are  important.  How  shall  we  keep  at  home  the 
constant  stream  of  money  that  now  goes  out  of  the  State 
for  hay  and  grain?  This  is  a  question  that  every 
thoughtful  man  must  have  asked.  Undoubtedly  it  can 
be  done.     Perhaps  this  bean  may  be  an  aid  in  doing  it. 


PRICKLY  COMFREY— Symphytum  officinale. 

Cut  and  fed  in  the  green  state  the  leaves  and  stalks 
of  this  plant  are  a  valuable  food  for  stock.  In  some  por- 
tions of  Europe  it  has  been  profitably  grown  for  many 
years.  It  is  also  much  prized  by  a  few  growers  in  New 
York  and  in  other  parts  of  America.  But  it  is  little  known 
anywhere  in  this  country.  In  Michigan  I  had  some  ex- 
perience with  it  as  a  plant  for  sandy  lands.  Its  good 
qualities  led  me  to  desire  to  try  it  in  Florida. 
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The  roots  are  fleshy,  somewhat  like  dock.  They  ran 
somewhat  deeply  into  the  soil.  The  plant  does  very  well 
on  light  lands,  and  grows  in  great  luxuriance  on  fertile 
soils.  At  first  animals  do  not  like  the  leaves,  but  a  little 
"education"  makes  them  extravagantly  fond  of  them. 
The  plant  is  not  to  be  pastured.  The  leaves  should  be 
cut  and  fed  in  the  yard  or  stable.  In  the  spring  of  1895 
I  procured  a  few  roots  from  Michigan,  and  a  few  from 
New  York,  which  were  planted  at  Lake  City.  All  the 
roots  that  came  to  hand  in  good  condition  began  at  once 
to  grow,  and  grew  well  throughout  the  summer.  Each 
root  formed  a  luxuriant  head  of  leaves,  each  leaf  a  foot 
to  fifteen  inches  long,  and  an  inch  to  two  inches  wide,  of 
a  dark  rich  green,  somewhat  hairy  and  crinkled.  The 
leaves  are  not  disagreeable  in  taste,  and  are  quite  mucila- 
ginous. It  continued  to  grow  well  throughout  the  fell. 
As  the  cooler  weather  of  December  and  January  came  on 
it  grew  less  luxuriantly,  but  has  been  green  all  winter. 
The  outer  leaves  died,  but  the  center  leaves  have  kept 
fresh,  and  now,  in  the  middle  of  February,  are  growing 
well.  Work  with  this  plant  will  go  on  another  year. 
Roots  can  be  procured  of  A.  S.  Cotton,  Clifton  Springs, 
N.  Y.,  at  about  $2.00  per  100  sets. 


TARO—(  CbZoc(ma  antiquorwm) 

In  the  spring  of  1895,  tubers  of  Taro  were  obtained 
from  Mr.  M.  K.  Lyman  of  Lantana,  Fla.  Planted  in  our 
land  they  grew  well,  and  have  increased  rapidly.  They 
have  a  luxuriant  appearance,  and  seem  entirely  at  home 
in  their  present  location.  Probably  they  would  gPO¥ 
even  more  luxuriantly  in  good  soil  and  in  low  land.  Oui 
rainy  summers  seem  to  give  them  enough  moisture  to  d( 
well,  but  their  natural  home  is  in  moist  places. 
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They  form  numerous  enlarged  roots  which  are  at- 
tached to  the  plant  by  the  smaller  end,  the  opposite,  or 
growing  end,  being  larger  and  somewhat  blunt.  Cooked 
and  served  like  potatoes  they  are  very  good  food.  When 
boiled  they  are  somewhat  dense  in  texture,  but  tender. 
Perhaps  these,  like  many  other  kinds  of  food,  require  a 
certain  familiarity  before  they  are  well  liked.  Those  who 
have  eaten  them  at  my  table  have  thought  them  not  as 
deediable  as  sweet  potatoes  or  Irish  potatoes.  But  I  think 
their  good  qualities  would  make  them  acceptable  to  most 
people  after  a  short  acquaintance.  After  a  patch  of  them 
is  once  established  they  can  be  dug  up  any  day  in  the  year, 
and  thus  supply  the  table  whenever  desired. 

They  are  excellent  food  for  all  kinds  of  stock,  and, 
judging  by  their  growth  and  yield  for  one  summer,  they 
can  probably  be  grown  profitably  for  this  purpose. 

Taro  is  much  grown  in  some  sections  for  food.  It  is 
botanically  a  near  relative  of  the  Galladiums  which  are 
so  much  grown  for  ornament  in  grounds  and  green-houses, 
and  is  a  fine-looking  plant  itself,  having  a  strikingly 
tropical  aspect.  The  Taro  is  Colocasia  antiquorum.  The 
Tanyah,  used  so  much  for  ornament,  is  Oolocadaesculentum. 
This  has  run  into  many  beautiful  varieties.  Caladium 
esculentum  is  the  same  as  Coloccma  esculentum. 


TROPICAL  YAM— {Dioscorea  «p.) 

There  are  many  yams  of  different  species  cultivated 
in  different  parts  of  tropical  and  sub-tropical  countries. 
The  yam  now  being  tried  at  the  Lake  City  Experiment 
Station  was  found  growing  in  the  grounds  of  Mr.  Gard- 
ner, at  Fort  Myers.  He  considered  it  valuable,  and  gen- 
erously supplied  the  Station  with  seed.     It  was  planted 


348 


on  poor  land  in  rows  six  feet  apart,  and  six  feet  apart  in 
the  row.  It  was  fertilized  with  a  small  amount  of  stable 
manure  and  acid  phosphate,  and  given  a  low  trellis  to 
cling  to. 

It  grows  in  rampant  fashion,  the  vines  being  from 
ten  to  twenty  feet  in  length.  The  season  of  freedom  from 
frost  here  does  not  seem  to  be  long  enough  for  it  to  form 
any  aerial  tubers  in  the  axils  of  the  leaves,  as  only  a  few 
have  appeared  in  the  axils  of  lower  leaves.  These  aerial 
tubers  are  used  for  seed.  It  is  probable  that  the  plant 
could  be  rapidly  propagated  by  cuttings  of  the  vine,  as 
these  have  a  strong  tendency  to  root  at  the  joints,  where- 
ever  the  vine  rests  on  the  ground. 

A  growth  of  one  season  gives  yams  as  heavy  as  two 
pounds.  When  broken  these  yams  are  very  mucilaginous. 
Boiled  like  potatoes  they  are  very  palatable  and  whole- 
some food.  They  keep  in  the  ground  from  year  to  year 
without  becoming  woody,  and  constantly  increase  in  size. 
A  small  patch  of  them  grown  in  the  garden  would  yield 
every  day  in  the  year  an  excellent  food  for  the  table,  by 
digging  as  wanted.  Taking  the  yam  does  not  injure  the 
growth  of  the  remainder  of  the  plant,  if  the  roots  are  not 
much  disturbed.  Many  old  Floridians  in  all  parts  of 
the  State  now  grow  yams  for  family  use.  Newcomers  may 
find  it  profitable  to  cultivate  a  patch  for  this  purpose. 
They  are  excellent  food  for  all  kinds  of  stock,  but  possibly 
it  would  not  be  profitable  to  cultivate  them  for  this  pur- 
pose only,  as  there  are  other  crops  which  might  give  larger 
returns.  Further  work  in  methods  of  propagating,  culti- 
vating, and  learning  the  yield  of  one  season's  growth  will 
be  done  with  the  yam  we  now  have,  and  with  others  as 
they  can  be  procured. 
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CANAIGRE. — (Rumex  hymenosepalus.) 

Canaigre  belongs  to  the  same  genus  of  plants  as  the 
common  dock  which  is  so  abundant  in  some  parts  of  the 
States.  It  grows  wild  in  Arizona,  New  Mexico,  and  some 
other  sections  of  the  great  Southwest.  Its  leaves  grow  in 
a  cluster  at  the  surface  of  the  ground.  They  are  light 
green  in  color,  quite  succulent,  and  may  be  boiled  for 
"  greens "  like  the  leaves  of  the  yellow  dock.  On  pine 
land  here  in  Florida  it  throws  up  a  flower-spike  of  two  to 
two  and  a  half  feet  high,  and  produces  an  abundance  of 
seed.  Its  roots  when  young  are  yellowish-red  outside, 
and  darker  red  within ;  they  are  shaped  somewhat  like  a 
sweet  potato,  tapering  at  both  ends.  As  the  roots  grow 
older  they  become  darker  in  color.  These  roots  are  very 
rich  in  tannic  acid.  In  the  Southwest  the  wild  roots  are 
gathered  in  large  quantities,  are  sliced,  dried  in  the  sun, 
and  shipped  to  markets  in  the  East  or  to  Europe,  to  be 
used  for  tanning.  Near  localities  where  large  quantities 
of  the  wild  roots  grow,  factories  have  been  built,  in  a  few 
instances,  to  extract  the  tannin  from  the  roots.  The 
tannin  is  then  shipped  in  barrels  to  the  markets,  thus 
making  a  great  saving  in  the  cost  of  transportation. 

Attention  has  been  turned  within  a  few  years  to  the 
cultivation  of  Canaigre,  and  large  plantations  of  it  are  al- 
ready planted,  and  many  others  are  planned  and  will  soon 
b©  planted.  It  can  be  grown  from  seed ;  but,  usually, 
wild  roots  are  obtained  and  planted.  As  the  roots  in- 
crease somewhat  rapidly,  the  planting  of  roots  has  thus 
far  been  the  best  way  of  starting.  Should  the  demand 
for  the  plant  increase  rapidly  it  will,  doubtless,  be  easily 
grown  from  seed  on  a  large  scale.     If  grown  from  seed, 
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probably  the  best  way  will  be  to  sow  the  seed  about  as 
onion  seed  is  sown,  cultivate  carefully  for  a  year,  and  then 
transplant  to  the  fields. 

In  the  spring  of  1894  I  obtained  a  few  roots  through 
the  courtesy  of  the  Directors  of  the  Experiment  Stations  at 
Mesilla  Park,  New  Mexico,  and  Tucson,  Arizona.  These 
came  to  me  by  mail.  They  were  small,  dry  and  wrinkled, 
haying  little  appearance  of  life.  They  were  planted  in 
rows  three  feet  apart,  and  two  feet  apart  in  the  rows. 
About  a  shovelfull  of  stable  manure  was  given  each  root. 
They  grew  at  once,  gave  some  bloom,  and  seemed  in  all 
respects  healthy  and  at  home.  The  seeds  were  ripe  about 
the  middle  of  May,  and  soon  after  the  leaves  turned  yel- 
low and  died.  Through  the  summer  there  was  no  sign 
of  the  plants  above  ground,  but  the  roots  seemed  all  right. 

In  the  fall  of  1894,  in  October,  the  leaves  again 
appeared,  and  grew  well  all  winter.  The  freezes  cut  them 
somewhat,  but  they  recovered  immediately,  and  made  a 
good  growth.  Again,  after  the  seed  was  ripe  in  May,  1895^ 
the  plants  died  to  the  ground.  Examination  showed  the 
roots  in  healthy  condition,  the  old  ones  increased  in  size, 
and  many  new  ones  formed.  In  October,  1895,  the 
growth  begun  again,  and  now  (February,  1896,)  the  plants 
are  looking  well.  There  are  a  good  many  small  roots, 
about  the  size  of  the  thumb.  The  old  roots  are  much 
larger,  and  of  a  much  darker  color.  The  ground  has 
been  kept  free  from  weeds,  and  a  shovelful  of  manure 
given  once  a  year. 

There  is  every  promise  that  this  plant  will  grow  well 
in  Florida.  The  roots  have  a  very  acrid  taste,  indicating 
that  they  are  well  charged  with  tannic  acid.  We  have  in 
Florida  great  quantities  of  saw  palmetto,  the  roots  of 
which  are  rich  in  tannin.    It  would  be  well  to  be  quite 


361 


sure  that  it  is  more  profitable  to  cultivate  Canaigrei  as  a 
source  of  tannin,  than  to  secure  it  from  the  saw  palmetto, 
before  going  extensively  into  the  growth  of  Canaigre. 
Why  not  establish  factories  to  extract  the  tannin  from 
the  palmetto? 

The  Florida  Experiment  Station  has  only  a  few  roots 
of  Canaigre.  It  has  none  for  sale,  or  to  give  away.  Prob- 
ably any  one  who  desires  to  try  the  plant  can  learn  the 
names  of  parties  from  whom  roots  can  be  obtained  by  ad- 
dressing the  Directors  of  the  Experiment  Stations  in  Ari- 
zona and  New  Mexico. 


ALFALFA — {Medicago  satvoa). 

Several  sowings  of  Alfalfa  seed  were  made  in  the  £eJ1 
of  1894  and  the  spring  of  1896.  It  was  sown  on  sandy 
land,  fertilized  with  360  pounds  per  acre  of  the  following 
mixture: 

Acid  phosphate, - 160  lbs. 

Sulphate  of  potash,   ..,...- 100  lbs. 
Cotton-seed  meal,  - - 100  lbs. 
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As  the  main  purpose  was  to  learn  if  Alfalfa  would 
thrive  at  all,  the  seed  was  sown  in  drills,  so  as  to  be  able 
to  keep  it  free  from  weeds,  and  give  it  every  chance  to  do 
well.  The  seed  germinated  quickly.  The  young  plants 
were  quite  tender,  easily  cut  down  by  frost.  But  the  seed 
sown  so  late  that  the  plants  were  not  touched  by  frost 
grew  well.  By  July  it  was  twelye  to  fifteen  inches  high, 
with  a  healthy  look,  A  part  of  it  was  mown,  and  a  part 
left  uncut     During  the  summer  and  flail  the  plants  nearly 
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all  died.  This  spring  only  a  few  roots  show  any  sign  of 
life.  Perhaps  on  other  soils  in  Florida  it  may  do  better. 
Thus  far  it  gives  no  promise  here. 


FLAT  FEk.—(Lathyru8  sitvestris.) 

Great  claims  are  made  for  this  plant  as  a  forage  crop. 
I  grew  it  at  the  Experiment  Station  in  Michigan  with 
success.  In  the  spring  of  1894  seed  were  procured  and 
sown  on  our  Station  farm  at  Lake  City.  It  germinated, 
but  as  soon  as  it  appeared  above  ground  it  died.  Apparently 
it  was  killed  by  the  sun. 

In  the  fall  of  1894  and  the  winter  of  1895  several 
sowings  were  made.  The  seed  grew  well  whether  sown 
early  or  late.  The  earliest  sowings  were  three  or  four 
inches  high  when  the  severe  freeze  of  December,  1894, 
came.  The  plants  were  not  killed,  but  during  the  colder 
portion  of  the  winter  they  made  very  slow  growth. 
Plants  from  seed  sown  February  1st  were  as  large  in  May 
as  were  those  from  seed  sown  in  the  previous  October.  In 
late  spring  and  early  summer  the  plants  grew  slowly,  and 
gave  little  promise.  In  mid-summer,  and  later,  they 
turned  yellow  and  withered.  All  died.  By  November 
not  a  plant  was  alive. 

In  the  spring  of  1895  I  obtained  a  few  roots  of  this 
plant  from  Michigan  and  a  few  from  Nebraska.  Grood 
care  was  given  them,  and  they  grew  well ;  looked  healthy. 
But  during  the  winter  just  passed  they  grew  very  little, 
and  now  (February,  1896),  some  of  them  are  dead,  and 
others  look  as  if  preparing  to  follow  their  dead  compan- 
ions. Many  dealers  in  seeds  now  offer  the  seed  of  this 
plant,  and  anyone  wishing  to  try  it  can  probably  procure 
seed  through  them.     It  would  be  well  to  try  the  plant  on 


353 


some  of  the  soils  of  West  Florida.  Its  forage  has  a  very 
high  feeding  value,  and  it  yields  heavily  when  it  grows 
well.  It  is  a  perennial.  Once  estabUshed  it  would  con- 
tinue indefinitely.  It  is  a  misfortune  that  it  does  not 
seem  to  be  at  home  on  our  soil  and  in  our  climate. 


SACH ALINE. — {Polygonum  SachalmeTiae,) 

In  the  spring  of  1894,  when  so  much  was  said  in  the 
agricultural  press  about  this  new  forage  plant,  I  sent  for 
43ome  roots  of  it.  They  grew  at  once,  with  no  special  care. 
After  a  few  months  the  party  of  whom  I  bought  wrote  that 
he  had  been  misled  by  a  dealer,  and  had  not  sent  me  the 
true  scahaline.  In  the  spring  of  1895  some  true  roots 
were  obtained.  These  grew  well,  though  not  with  special 
luxuriance.  But  they  formed  the  most  astonishing  mass 
of  roots. 

The  young  stems  are  very  vigorous  and  succulent. 
When  two  or  three  feet  high  the  stems  begin  to  get  woody, 
but  still  are  readily  eaten  by  all  kinds  of  stock.  Probably 
they  should  be  cut  for  green  forage  before  the  stems  have 
become  too  woody.  The  foliage  was  killed  by  the  first 
frosts.  The  new  growth  showed  above  ground  February 
20.  The  new  shoots  are  very  numerous.  Examination 
of  the  roots  at  different  Itimes  during  the  winter  had 
shown  that  they  were  thickly  set  with  buds. 

It  is  clear  that  this  plant  once  estabUshed  will  be  very 
difficult  to  eradicate.  But  it  produces  a  large  amount  of 
foliage  which  is  eaten  by  stock  with  avidity.  If  the  foli- 
age proves  to  have  a  high  nutritive  value  for  animals,  a 
grower  having  a  field  of  it  would  not  want  to  eradicate  it. 
On  most  farms  there  are  locations  that  could  be  profita-* 
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bly  given  to  a  plant  that  required  no  attention,  and  that 
would  yield  a  fair  amount  of  stock  food.  The  permanent 
value  of  this  plant  remains  to  be  proven.  Those  liking 
to  experiment  might  secure  a  few  plants  and  try  it  in 
locations  from  which  they  will  not  want  to  dislodge  it. 
Most  of  the  nurseries  now  offer  for  sale  both  plants  and 
seeds. 
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